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PREFACE. 

DURING the summer of 1882 the Editor of The Sanitary 
Engineer carefully investigated the methods employed in 
various cities in Great Britain for curtailiag the waste of water without 
subjecting the respective communities to either inconvenience or a 
limited allowance. The results of this investigation appeared in a 
series of articles entitled "New York's Water-Supply," the purpose 
being to present to the readers of The Sanitary Engineer such facts 
as would stimulate public sentiment in support of the enforcement of 
measures tending to prevent the excessive waste of water so prevalent 
in American cities, and especially the city of New York, which was then 
suffering from a short supply. 

Numerous requests for information, together with the recent 
popular agitation in connection with a proposition to increase the 
powers of the Water Department of New York City with a view to 
enabling it to restrict the waste of water, have suggested the desirability 
of reprinting these articles in a more convenient and accessible form, 
with data giving the results of efforts in this direction in American 
cities since the' articles first appeared, so far as they have come to the 
author's notice ; and also to furnish information regarding the enforce- 
ment of needed regulations to which there might be more or less 
opposition due to misapprehension. A careful perusal of this record of 
the experience of other cities will indicate that it is entirely feasible to 
control and improve the character of the water- fittings and plumbing- 
work without requiring the use of patented appliances, and that no 
special system for all places is recommended. 

If the publication of this little book increases the popular appre- 
ciation of an urgent public necessity, and tends to secure for water- 
works officials who are striving to do their duty in the matter of 
restricting the waste of water, the support of influential members of 
their community, the author will feel amply repaid for the labor 
involved in gathering and presenting this information. 

New York, May, 1885. H. C. M. 
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CONDITION OF NEW YORK'S WATER-SUPPLY. 

MR. THOMAS HAWKSLEY ON ADVANTAGES OF WASTE-PREVENTION CON- 
DITION OF WATER-SUPPLY IN ENGLAND THIRTY YEARS AGO 
— MEANS ADOPTED TO PREVENT WASTE IN GREAT 

BRITAIN NORWICH FIRST CITY IN ENGLAND 

TO ADOPT MEASURES OF PREVEN- 
TION — LONDON, THE PRAC- 
TICE THERE. 

The condition of New York with reference to its water-supply has 
frequently been referred to in The Sanitary Engineer during the past 
three years,* and the situation of Boston, Philadelphia, and Cincinnati, 
to mention no smaller places, has suggested the propriety of reviewing 
the experiences of other cities in their attempts to husband their 
resources in the matter of water-supply. We have for some years 
looked into the question of water-waste prevention, and during the past 
summer have spent considerable time in investigating the methods 
adopted in the cities of Great Britain, with a view to being able to form 
an intelligent opinion as to the best practicable methods that might be 
employed in New York, making due allowance for the great difference 
in local conditions, as to the habits and requirements of water consumers 
and the methods of municipal administration. Briefly stated, the con- 
dition of New York is as follows : The Croton aqueduct began deliver- 
ing water to this city to its fullest safe capacity ten years ago. That 
capacity was about ninety-five million gallons daily. To furnish this 
amount of water the flow-line in the aqueduct has been maintained at a 
point nearly two feet higher than the designers and constructors of the 
aqueduct anticipated when it was built. The strain occasioned thereby 
has, therefore, been a matter of deep solicitude on the part of the 
engineers whose duty has been the maintenance of the conduit. 

During the past ten years the population of this city has increased 
about three hundred and ten thousand. Manufactures, hydraulic- 
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elevators, and other demands upon the limited amount of water have 
multiplied at an enormous rate, and no doubt faster than all has the 
waste increased. 

Besides all this, during the fall of 1881 it was made painfully- 
apparent that the storage capacity of the Croton reservoir was inade- 
quate, and while in ordinary times the flow over the dam into the 
Hudson averaged during the past eighteen years three hundred thou- 
sand gallons daily, yet this average was of no avail in a period of 
extended drought. From the opinions of the ablest hydraulic engineers 
in this country it is evident that the present Croton water-shed is ample 
for the present and future needs of this city, provided, however, that 
additional storage capacity be arranged for and an additional conduit 
be provided to carry the water to this city. 

As a matter of immediate concern, the following articles will be 
confined to the description of methods by which present and future 
suffering can be mitigated, and that is ncthing more or less than the 
prevention of waste, tor even should the work of building a new 
aqueduct be begun at once, it will probably be seven years before an 
additional gallon of water can be delivered through it ; meanwhile the 
probabilities of suffering are not pleasant to contemplate. 

The consumption of water in New York, with the present reduced 
pressure in the mains, is about seventy-five gallons daily for each inhabi- 
tant, which amount is nearly three times as great as Liverpool and Man- 
chester use with their greatly increased pressure. There is no doubt 
that, after making the most liberal allowance for the difference in the 
habits and usage of our people, fully forty gallons per head are wasted, 
and of this amount twenty-iive gallons at least may be considered as 
preventable waste. 

At the ratio of increase of population during the past ten years, 
another seven years will add two hundred thousand to our numbers, 
which means a decrease of nearly one-fifth in the water-pressure now 
maintained. 

It is obvious, then, that in order to supply the demands of this 
increased population and retain the present inadequate pressure, one- 
fifth of the amount delivered, or about twenty million gallons daily, must 
be saved from the amount now wasted, and it is a matter much to be 
regretted that so little has yet been done in that direction. 

As an illustration of what maybe accomplished under proper regu- 
lation to suppress water-waste, we quote from an address of Mr. Thomas 
Hawksley, past Presidentof the Institution of Civil Engineers, delivered 
at Liverpool, in 1S76 : 
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"The necessity for the adoption of a uniform and uniformly applied 
system of rules and regulations is manifested by the results of their 
application or otherwise in towns of a generally similar character. 
Oxford and Cambridge are two such towns. In the former, where no 
efficient regulations are in use, the quantity delivered is eighty gallons 
per head ; in the latter, where efficient regulations are in use, the quan- 
tity delivered is eighteen gallons." 

Thirty years ago the water-supply of nearly every English city was 
on the intermittent plan, it being supposed that under a constant service 
the waste would be so great that the water companies would be unable 
to keep up the supply. In cities, therefore, where a scarcity of water 
was imminent, and with very little prospect of an early increase, attention 
was turned, as it never is in times of plenty, to the adoption of measures 
for the suppression of waste. 

The means adopted in Great Britain to check waste are substantially 
three : 

First — Intermittent supply, and an efficient inspection and super- 
vision over fittings and plumbing- work. 

&co«rf— Testing and stamping of all fittings, rigid rules to govern 
the plumbing- work, inspection before water is turned on, and house-to- 
house inspection periodically thereafter. 

Third — The Liverpool plan, which is to have district meters in the 
streets in order to localize the waste, rigid and persistent inspection, 
careful testing and stamping of every fitting used, and inspection of the 
plumbing-work periodically thereafter. 

Norwich was the first city in England to secure parliamentary powers 
to adopt and enforce rules controlling the character of the water-fittings 
and the plumbing. This was made necessary, as the consumption had so 
increased that the intermittent supply had to be reverted to. The con- 
sumption had then risen to what in England is regarded the enormous 
amount of forty imperial gallons per head daily — about forty-eight 
United States gallons. Under the direction of the eminent hydraulic 
engineer, Mr. Thomas Hawksley, parliamentary powers were sought 
and obtained, rules were prepared and enforced, defective mains 
replaced, and waste stopped to such an extent, that the consumption 
was brought to fifteen gallons per head — less than one-third the former 
amount — and the constant service was restored and has ever since been 
maintained. 

Many other cities sought and secured the power to regulate the use 
of water-supply fittings and control the manner of doing the plumbing- 
work, and the essential features of the Norwich Water-Works rules are , 



>vGoo»^lc 



embodied in every set of water-works regulations in Great Britain, while 
us a matter of fact hardly a single one of them obtains in any American 
city. 

It must not be supposed that the powers to regulate these matters 
were easily obtained ; on the contrary, they were fought inch by inch, and 
were only secutpd by most persistent effort and the expenditure of large 
sums of money by the various companies. As an instance, we would cite 
the case of the adoption of the rules to govern Attings and methods of 
plumbing in Sheffield. The hearing before the magistrates, who by the 
act of Parliament were required to sanction them, continued thirteen 
days and cost the water company twenty thousand dollars. 

In London the water is supplied entirely by private companies, and 
with the exception of one or two the supply is yet intermittent. Being 
private corporations, they have not been able to secure such control 
over the fittings and the plumbing-work as some of the other cities 
possess, due, probably, to the fact that powers of the kind sought are not 
readily granted to any but municipal authorities. The rules under 
which they now act were adopted about 1873, and required the sanction 
of the Board of Trade, who appointed as commissioners, to confer with 
the water-works' managers, the Duke of Richmond, Captain Tyler, and 
Mr. Robert Rawiinson, 

The original demands of the water companies were considered 
excessive and were strongly resisted. They were modified by the Board 
of Trade, and finally agreed to. Being private corporations, the feeling 
against the water companies is much like that against gas companies. 
The managers, therefore, in order to prevent controversies, and relying 
on their intermittent service to restrict consumption, are more lax in the 
enforcement of their published rules than are the authorities of Liver- 
pool, Manchester, and Glasgow. The result is that many so-called 
waste- preventing devices are used in London, and winked at, that are 
not permitted in the other places, the effect of which, however, is to 
afford a market for the inventors of new things. 
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CHAPTER II. 



GLASGOW. 

DISTRICT METERS TRIED AS AN EXPERIMENT — 1 

MENTS — PREVALENCE OF DEFECTIVE FITTING! 

AND STAMPING OF FITTINGS — RULES GOV- 
ERNING plumbers' work. 

Glasgow is favored with what is now considered an abundant 
water-supply, and this happy condition is due to the successful effort 
of Mr. Gale, the Water Engineer, to suppress waste. The practice is to 
require plumbing fittings to conform to a standard set by the Chief 
Engineer, to have the plumbing of each house examined before water is 
turned on, and periodically thereafter. 

Some years since, when Glasgow was threatened with a scarcity of 
water, increased powers and funds were allowed the Chief Engineer to 
secure the suppression of waste, and the results are stated at length in 
Stewart's paper on " Prevention of Waste of Water." 

In certain localities, district meters were applied by way of experi- 
ment. These showed that it was possible to reduce an average consump- 
tion of 59,2 gallons (imperial) per head per twenty-four hours to 26.6 
gallons. The night rates, which had been 45.0, were reduced to 10,8. 

These gratifying results secured the extension of this system to 
forty-one sub-districts, and we quote the following from the paper read 
by Mr. Thomas Stewart at the Institution of Civil Engineers : 

"A few of the more striking results are given here : 
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" In seventeen districts, at the starting of the meters, the consump- 
tion per head per twenty-four hours was 60 gallons, or more ; in eleven 
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of these it was reduced by the first three inspections below 40 gallons. 
In twenty-five districts at the starting of the meters, the night rate per 
twenty-four hours exceeded 40 gallons ; it was reduced below 20 gallons 
by the first three inspections. 

" Appendix III. shows that, at the starting of the meters, the aver- 
age consumption for all purposes was 49 gallons per head per twenty- 
four hours, which was reduced to 32 gallons by the first three inspections ; 
the corresponding night rates were 37.7 and 17.5 gallons. The night 
rates, however, are exaggerated, on account of the pressure being much 
higher at night than during the day. On the 6th of January, 1881, the 
consumption was 35.3 gallons, which shows a saving of 13.7 gallons per 
head ; or, if the whole district under control be considered, the saving is 
1,114,317 gallons per twenty-four hours, equal to 1.48 gallon per head 
of the whole population in the area of supply. If a saving of 13.7 
gallons per head was made over the whole of Glasgow and districts 
containing 754,778 persons, the total saving would be 10,340,450 
gallons per twenty-four hours. 

" The operations showed, almost uniformly, that the quantity of 
water consumed increased during the nine weeks which elapsed between 
two inspections, and the most reliable observations gave an increase of 
3.4 gallons per head, on an average. The total saving per head after 
the first three inspections were completed was 17 gallons, so that if the 
consumption continued to increase at the rate of 3.4 gallons in nine 
weeks, the original rate of consumption would be reached in ten 
months and a half. In some of the districts the increase was at the 
rate of only 2 gallons in nine weeks ; in others it was at the rate of 
7 gallons. 

" An instance of the gradual increase in the rate of consumption 
maybe referred to in sub-district IV. 3, when left without inspection 
for three months and a half. Before the night inspection the consump- 
tion per head per twenty-four hours was 27.0 gallons and the night 
rate 15.3 gallons. Fourteen days after the inspection had been made 
the rates were 22.2 and 10. i gallons ; six weeks after the inspection the 
rates were 23.3 and 9,6 gallons ; ten weeks after the inspection the rates 
were 26.5 and 12.6 gallons ; and fourteen weeks after they had increased 
to 28.0 and 14.9 gallons." 

It will be noticed that the application of district meters was not 
general in Glasgow, though the results obtained by their partial use no 
doubt secured for the Chief Engineer the authority and means to 
enforce a rigid house-to-house inspection, and to control the character 
of new fittings, though, as a matter of fact, more latitude is allowed in 
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the trial of new taps and devices in Glasgow than in Manchester, Liver- 
pool, and some other places. As may be supposed, manufacturers and 
inventors are constantly submitting new, or alleged new, devices for the 
approval of the engineer, claiming, as a matter of course, that they are 
superior to anything heretofore in use. Many are rejected on sight; others 
that hold out a prospect of success the engineer disposes of by consent- 
ing to allow them to be used in a certain house or row of houses if 
the builder requests it. A record is kept of such cases and their opera- 
tion is watched for a year. As a general thing few articles survive this 
test, even of those that are subjected to it, and the authorities find it an 
easier way of disposing of sanguine inventors than to absolutely refuse 
to try their wares. 

In 1875 Mr. Gale, the Water Engineer of Glasgow, stated that, in 
that city, as the result of many years' inspection, he found one tap 
wasting water for eveiy eight taps examined. As the average number 
of taps in a house was three, he held that every third house was wasting 
water. Following this line of reasoning, about every house in this city 
is wasting water, more or less, during the twenty-four hours, since, 
instead of three taps per house, in New York the average is not less 
than twelve. 

He very strongly urged the improvement of defective fittings, and 
after admitting the advantages of district meters and appliances for 
indicating where waste was going on, he yet held that the removal of 
imperfect fittings was the only possible solution of this difficult question, 
and " he did not anticipate any improvement in this direction until the 
authorities instituted a system of testing and stamping every fitting 
before it was allowed to be used, which had been so long successfully 
carried out in Manchester." It will be remembered this was stated 
prior to the enforcement of the rules which secured the gratifying results 
reported in our last article. In referring thus at length to Glasgow, we 
do so because our condition now is much the same as theirs was in 
1875, and the remarks of Mr. Gale apply with special force to us to-day, 
especially when he says : " In Glasgow the water- fittings were very 
numerous, and as the great bulk of the house property had been put up 
by speculative builders, they were, as a rule, neither sufficiently strong 
nor properly finished." How absolutely true this statement is, if applied 
to this city, every plumber and dealer in plumbers' supplies knows. 

The rules governing the class of fittings allowed, and the methods 
of doing the plumbing-work, were printed at length in The Sanitary 
Engineer of May 25, 1882, page 538 ; * the leading features of which 
not in force in this city are the following : 
* See Appendix. 
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"A stop-cock on the supply from street-main to house. 

" Definite rules to govern the construction of cisterns with reference 
to the manner of attaching the ball-cock. 

" The location of cisterns, the location of the overflow-pipe in a 
cistern with reference to the water-line when ball-cock is closed, also 
the terminus of the overflow- pipe. 

" No fitting or appliance is allowed to be used that does not bear 
the maker's name and conform to a standard set by the chief engineer, 
and is not able to stand the tests to which it is subjected by ^e testing- 
officers, 

" Ground key bibbs, or taps, are not allowed on pipes direct from 
the main. 

" No water-closet can be supplied direct from the main, nor from a 
tap of any kind. Every water-closet must be supplied from a special 
cistern so constructed as not to be capable of discharging more than a 
given amount of water at each flush, and so that it cannot be made to 
flow continuously, either by intention or neglect." 

The clause of the act under which the Glasgow rules are enforced 
is as follows : 

"Section 17. All the apparatus used or to be used for conveying 
water to the houses of the inhabitants and manufactories, or other 
premises supplied or to be supplied with water under the provisions of 
the recited act, shall be subject to the approval of the engineer to the 
commissioners ; and in case of dispute between the parties providing 
such apparatus and such engineer, such dispute shall be determined by 
the Water Committee of the Commissioners, whose decision shall be 
final." 
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CHAPTER III. 



MANCHESTER. 

HISTOKY OF WASTE-PREVENTION MEASURES — METHODS OF HOUSE-TO- 

. HOUSE INSPECTION — DUTIES OF INSPECTORS — METHODS 

OF TESTING AND STAMPING FITTINGS. 

In 1851, Manchester, Eng,, received for the first time an abnndant 
supply of water from its new water-works, and has since been able to 
maintain a constant service. The managers, realizing the importance 
of controlling the character of the plumbing-work and fittings, attempted, 
like the authorities of Norwich, to stop the waste, acting under the 
authority conferred by the water-works clauses act of 1847, but it was 
found inadequate and they were unsuccessful. In 1858, i860, and 1867, 
however, the corporation secured additional authority from Parliament, 
and has since effectually controlled these matters. Manchester is there- 
fore to-day a city where the testing of fittings and constant and system- 
atic inspection of plumbing is solely relied on to restrict the waste of 
water. 

We believe an average pressure of upward of forty pounds to the 
inch is maintained, and yet under the admirable management there pre- 
vailing the amount of water delivered for all purposes is only about 
twenty imperial gallons daily per capita (about twenty-four U. S. 
gallons). Thirteen of this amount is used for domestic purposes and 
seven for manufacturing, street- watering, and fires. The authorities 
also claim that they maintain a sufficient pressure to be able to put 
out fires in the highest buildings without the aid of fire-engines. It 
should be stated, however, that water-closets are not universal in 
Manchester, the tub system for the removal of excreta being relied on 
by a portion of the population. They use meters in all buildings 
except dwellings, and exempt them on sanitary grounds ; where 
meters are used an ample supply for flushing water-closets is insisted 
on. The meters used are all tested, and it is claimed that the variation 
docs not exceed two per cent. 

DiqitizeabvG00»^IC 
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Mr. T, H. G. Berry, the superintendent, to whom we are indebted 
for much information, has stated that he preferred house-to-house 
inspection, because it enabled the authorities to keep informed as to the 
use to which water, not otherwise reported, was put, and the increased 
revenue from these discoveries amounted to about ^1,200 a year, 
which, with the fees received for stamping fittings, practically paid the 
cost of the entire inspecting and testing staff. 

Plumbers are supposed to do the work in a building in accordance 
with the prescribed rules. When a building is fitted up, and it is desired 
to have the water turned on, the plumber sends in a form filled out 
describing the character and number of fittings used. An inspector is 
then sent to see if they are all stamped and the work done in accord- 
ance with the regulations ; if so, he makes a report to that effect. If 
not satisfactory the inspector writes to the plumber and tells him what 
is needed to secure his approval of the work, and the matter rests in the 
inspector's hands unti! his demands are complied with. The good faith 
of this inspector is tested by a chief or second inspector, who has the 
first inspector's reports to verify. 

The second inspector is in a different office from the first. He takes 
the reports for verification from the books in that office. If the first 
inspector is satisfied that the fittings and work in a building are all right, 
he makes an agreement with the owner as to the water-rate to be paid, 
it being his business to find the owner and get the agreement signed if 
the building is to be then occupied. Quarterly rentals are charged to 
the tenant and weekly rentals to the landlord. It will be obvious that, 
from the responsibility placed on these inspectors, they must be men of 
integrity and intelligence — a combination, we regret to say, not always 
found in men too often selected for such positions in this city. 

There are eight so-called first or plumbing inspectors, who make 
these agreements ; and there are two second or supervising inspectors, 
who only visit the building after the water is turned on, to see if any 
change has been made, if waste exists, and if the proper rental is being 
paid. If an extra water-closet is put up or any change made, and not 
reported to the water-office, the offending plumber is brought before 
the Water Committee, and either fined or his name stricken off the list. 

Of the waste -preventing staff for house-to-house inspection there 
is one regular member, and the others are used as time from new work 
permits. 

Having explained the details of the house-to-house inspection of 
water fittings as practiced in Manchester, we will now describe the 
methods adopted in the examination, testing, and stamping of fittings. 
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As before stated, meters are used in all buildings except dwellings. 
The following is the plan adopted in the testing of the meters : 

There are two tanks, one holding no gallons and the other i8o 
gallons. On the front of the lank is a glass tube like a thermometer- 
glass ; the water-line indicates on this tube the exact quantity in the 
tank. The meter is first tried by letting a hundred gallons run through 
as quickly as possible. The other test is to allow it to pass through in 
a period of ten hours. As the quantity passed by the meter in either 
case is known, the reliability of its record can be ascertained. 

It has been stated that the receipts from fees for stamping fittings, 
together with the additional rates collected for uses to which water is 
put, discovered only by the house-to-house inspection, pay the entire 
cost of maintaining the waste preventing staff. The following scale of 
charges may, therefore, be of interest : For bibbs and stop-cocks, two- 
pence each ; ball-cocks, threepence ; cisterns, sixpence ; water-closets, 
sixpence. 

Three men do all the testing in Manchester, and they approve and 
stamp on an average about fifty thousand fittings in a year, which includes 
bibbs, stops, cisterns, water-closets, stop-cock valves, and any fittings 
used in the distribution of water. A portion of these stamped fittings 
are used in other towns in England, the practice being that smaller 
places that cannot afford to maintain a testing office require that fittings 
used in connection with their water-supply shall bear the Manchester, 
Liverpool, or Glasgow stamp, or that of any other city whose stamp is 
a guarantee that the article is reliable. By this means it will be seen 
that other places contribute something toward the support of the testing 
office. 

The rejection of fittings at the present time, after, of course, a 
number of years' inspection, is about as follows : the four leading makers, 
about five per cent., the others about twelve per cent. Most of the re- 
jections are due to imperfect seatings, it being understood that com- 
pression or screw-down cocks are required ; sand-holes, also, are a very 
considerable cause of rejection. The former defect is revealed by 
taking the tap apart ; the latter by the pressure test, which is 300 pounds 
to the inch. 

Ball-cocks have the size of the ball and length of the lever pre- 
scribed. They are tested by turning them upside down and placing a 
half-pound weight on the ball, and then subjected to a hydraulic pres- 
sure of r5o pounds to the inch, which is regarded as equivalent to three 
hundred pounds when the ball is floating. The lever is stamped at 
both ends to prevent a plumber from shortening it. Waste-preventing 
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cisterns are carefully examined, and care is taken to see that the valves 
are so hung that they cannot both be suspended or ofF their seats at the 
same time. 

The fittings are usually sent by the dealers in quantities to the 
testing office, as the plumbers will not buy them unless stamped, except 
in the case of an odd fitting required for special work, which the 
plumber, to save time, sends direct. 

Taps are first weighed singly. If of requisite weight, they are then 
taken to pieces, and a gauge is used to ascertain that the seat allows a 
good bearing for the washer. It is also examined to see that the thread 
is sufficiently long so that the stem will fit well in the cap and not 
wobble. Any deficiency in either of these particulars secures the re- 
jection of the tap. The stamping of the maker's name on the Up is 
not insisted on, and with we II -recognized makers every tap is not taken 
apart. 

Doubtless the attempt to enforce similar rules in this city would 
provoke strong remonstrances from dealers and plumbers, who might 
at times feel annoyed at the restrictions. The former, especially, would 
have to find other markets for inferior goods and undoubtedly would 
make the strongest opposition. In this connection, therefore, it may be 
well to recall the statement of a leading plumber in Manchester, who, 
when asked his opinion of the rules and their working, replied that. 
through oversight of his workman, and failure to report changes made, 
he had several times been fined ; that at first he had felt much annoyed 
at being obliged to wait to get special fittings stamped, yet, after his. 
years of experience, he was bound to admit that his punishment had 
been deserved, was just and proper, and that were he a water-works 
engineer, intrusted with the duty of serving the public by preventing 
the waste of their water, he should do just as the authorities of Man- 
chester did. 
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CHAPTER IV. 



LIVERPOOL. 

CHANGE FROM INTERMITTENT TO CONSTANT SUPPLY METHOD OF 

ASCERTAINING LOCALITY OF WASTE BY USE OF DISTRICT 

METERS — METHOD OF HOUSE INSPECTION. 

We have seen that in Manchester the testing of fittings and sys- 
tematic house-to-house inspection is relied on to prevent the waste of 
water. Liverpool, however, is a city where remarkable results have been 
obtained by the use of district meters in addition to the measures em- 
ployed in Manchester. A full description of the district meter system 
as applied and carried out in Liverpool we gave in a series of letters on 
pages 494, 552, and 586 of Vol. IV.* 

In the present article, therefore, we shall simply recall the leading 
facts. 

Prior to 1873 Liverpool had an intermittent water-supply, the daily 
consumption being about twenty-nine imperial gallons per capita (nearly 
35 U. S. gallons). When constant service was given the amount delivered 
ran up to thirty-eight gallons. The then limited amount of water acces- 
sible demanded either that constant service should be abandoned and 
the miserablE intermittent supply reverted to, or that the waste should 
be stopped. In this emergency Mr. G. F. Deacon, the Chief Engineer, 
devised a meter to be placed on the street -mains in the various districts 
of the city, the main purpose being to indicate whether waste was 
occurring or not, and if so, whether in buildings or in the mains. 

It will be understood, then, that the district meters were rehed on 
to indicate where waste was occurring, and only such places were exam- 
ined ; in other words, the citizens of Liverpool are not subjected to 
house-to-house inspection, a building not being visited unless the inspec- 
tors, by the outside means referred to, ascertain that waste is going on 
within. 

Plumbing-work, however, has to be done in accordance with pre- 
scribed rules, and the standards adopted for the various kinds of plumb- 

• See abstract in Appendix. 
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ing fittings, together with the system of examination and testing, is not 
surpassed anywhere. 

This is a brief outline of the situation in Liverpool, but those of 
our readers interested will find a very full description by the writer 
in the fourth volume of The Sanitary Engineer. The following 
extract, however, gives an idea of the method of utilizing the district 
meters : 

" The Liverpool plan divides the city into districts. In each dis- 
trict a water-meter is placed in connection with the main. The meter 
is put under the sidewalk, or in the street, as near the main as possible, 
and its connection with the main and the arrangement of the pipes 
supplying the district are such that all the water used in the district 
must pass through the meter, 

" By examining the meters for several successive days the districts 
in which the greatest waste occurs are ascertained, and the inspectors 
are able to concentrate their energies on these. The presence of waste 
is indicated by the peculiar character of the lines on the diagrams taken 
from the drums of the meters. When waste alone is taking place, as 
from 2 A, M. to S A. M., when, of course, ordinary consumption is not 
taking place, the flow of water is uniform, and this condition is 
indicated on the diagrams by a comparatively regular horizontal line, 
whereas, when water is being drawn off for use, the rate of flow 
must evidently be variable, and this is indicated by irregular vertical 
lines. 

"There arc four gangs of inspectors, each consisting of one chief 
inspector artd one or two assistants. From diagrams brought to the 
office each morning by the meter man whose duty It is to bring them in. 
four of the worst districts are selected, and a gang appointed for each. 
As there are 212 districts in Liverpool, if the inspections were regular 
it would require about fifty days to get around. Diagrams are, how- 
ever, brought in each morning from only forty or fifty districts, and 
from these the selection is made. The average population of a district 
is about 3,500, but smaller districts are preferable. 

" The inspection of the districts selected is made at night, and the 
details of the inspection are as follows : After 11 p. m. a night inspector 
visits the most wasteful districts. He has no access to the meter, which 
is locked. At each outside stop-cock, one of which is placed under the 
footway at each house or block of premises, he uses a wooden rod or 
his stop-cock bar as a stethescope. Probably at one out of every eight 
or ten stop-cocks he hears the sound of running water. In each such 
xase he closes the stop-cock and enters in his note-book the name of 
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the street, the number of the premises, and the time, and makes a 
chalk-mark on the footway across the stop-cock. Having completed the 
district, be retraces his steps and reopens the stop-cocks marked with 
chalk. He then returns to the night office, writes out his notes in 
copying-ink on the left-hand sheet of a book, and between 6 and 8 a. m, 
his work for the twenty-four hours is finished. At 9 on the same morn- 
ing a press copy is taken from the night inspector's report. 

"The diagrams brought in by the meter man in the morning indi- 
cate to within a few minutes the time the inspectors began and finished 
the work during the night, the time of closing each stop-cock, and the 
quantity and kind of the gross and detail waste indicated on the night 
iaspector's report. The night inspection is followed by the day inspec- 
tion, for which there are also four gangs,, who take with them tools to 
do slight repairs without cost to the tenants. Burst mains, defective 
valves, hydrants, stand-pipes, etc., are repaired by gangs of pipelayers. 
In the case of burst or damaged pipes or fittings in houses too serious to 
be repaired by the day inspectors, notices are issued to repair them in a 
given time at the cost of the tenant or landlord, subject to the regula- 
tions of the water authorities. The day inspector's report is made out 
on the same book as the night inspector's, 

"To insure that these notices are observed two re-examiners are 
intrusted with the duty of going through the districts which have been 
inspected, and ascertaining whether the repairs have been properly 
made. They also examine any new or altered fittings. Some districts 
may run for a year without inspection, while in others an inspection 
may be required every month, but no district is allowed to go more 
than a month or six weeks without Che taking of a meter diagram." 

An important feature in the Liverpool system is the inspection of 
fittings. The permanent testing office force consists of seven men — one 
superintendent, four assistants, and two laborers. The charges for test- 
ing are : for bibbs or taps, twopence each ; ball-cocks, threepence ; water- 
closet cisterns, sixpence. Every tap is taken apart, no matter who 
makes it, its seat is examined, also the character of the washer, to see 
that a good bearing is obtained, also the threads on the caps and 
spindles — indeed, in all respects it is required to conform to the sample 
tap that the manufacturer had deposited in the office as his standard, 
which tap had originally received the approval of the engineer. When 
new fittings are submitted for approval which deviate from the recog- 
nized articles, the custom is to have them put in use somewhere and 
tried for a year, the authorities taking the ground that experiments to 
demonstrate the value and utility of an article should be made without 
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risk to them or to the house-owner, and though sometimes a meritorious 
thing is held back a year, yet by this plan a number of unreliable articles 
are excluded from use, and wrangles with manufacturers and inventors 
are avoided. In 1880 the number of fittings that " passed through the 
testing and stamping department was 83,613, of which the testing offi- 
cers stamped 71,969, the remaining 11,644 being rejected in conse- 
quence of defects revealed by the tests applied." 

Each approved fitting has two stamps, one that is readily visible and 
one a private mark. The latter was made necessary because dealers 
were caught counterfeiting the stamp. In the testing of ball-cocks, 
they are required to close against a pressure of 130 pounds to the inch, 
with the ball not over five-eighths submerged ; they are also placed 
upside down, held shut, and subjected to 300 pounds pressure, to ascer- 
tain if the casting is perfect. To save the time of immersing each ball, 
the resistance in weight is estimated and the submerging test is dis- 
pensed with. 

They have a scale of weight of the water displaced by the ball 
when immersed five-eighths in depth, a copy of which we were permit- 
ted to take by Mr. Davis, the superintendent, which is as follows : 



DianHwrofB.lL 


Weight of DupUced Water. 


4>i inches. 


i8.g6 ounces. 


5 , '■ 


aS-89 " 




34-79 " 




39-40 " 


6 


44-76 " 


7 


71-08 " 


7H " 


83-13 " 


s-X ■■ 


115-78 •■ 



To ascertain the necessary weight to put on the ball when it is 
turned upside down to resist the pressure of 130 pounds, they subtract 
twice the ascertained weight of the lever and ball from the figures in 
ounces given on the scale. 

Considerable pains are taken in the examination of water-closet 
cisterns, and in this respect the standard required in Liverpool is higher 
than anywhere else we know of. A specification was prepared, giving 
the most minute details for the information of manufacturers, and this 
must be strictly conformed to, it beingheld, and very properly, too, that 
if not accurately made, these appliances are waste -preventers in name 
only, and on this account we have taken the ground that unless the 
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waste-preventing cisterns contemplated to come within the minimum 
tax fixed by the Department of Public Works are carefully examined 
and tested, they will fail to.^secure the results aimed at ; indeed, for that 
matter, without careful inspection and good management the whole 
movement, which is susceptible of doing a great good, will prove disap- 
pointing.* 

The various patent so-called waste-preventing valves are not al- 
lowed. Prior to 1873 single cisterns were used, with one valve, and so 
arranged that the ball-cock was held up when the valve was lifted. 
These were so poorly made that they proved unreliable, and they were 
first opposed because they were provided with a ground-key ball-cock, 
it not being considered practicable to adjust levers with aball-cock that 
came to a dead stop, and as the ground-key ball-cocks were constantly 
leaking, this fact influenced the prohibition of the single cistern. 

In each waste- preventing or double-valve cistern there must be 
three- sixteenths of an inch play after the valve is closed before it can 
be approved, and this is carefully looked after by the testing officer. 
The rules prescribe that the measuring compartment shall hold two gal- 
lons, which is ample for the hopper forms of water-closets, but where 
special kinds of water-closets are used that need a little more, special 
tanks are sanctioned so long as they are so constructed that there is a 
limit to the amount that can be drawn at one lifting of the valve. The 
main point sought after is to prevent a constant running of the water 
should any one fasten the handle up, a practice often resorted to by 
persons who have defective plumbing, and imagine that a trickling of 
water will "keep down the sewer-gas." 

It should be remembered that in Liverpool, as elsewhere, much 
opposition at first prevailed, but the Water Committee, which had the 
respect and esteem of the community, loyally stood by their engineers 
and gave the support that a public official everywhere needs when re- 
quired to enforce what are at the moment unpopular measures, and no- 
where is that supfKJrt more needed than in a city like New York. 

It is but justice to state that much of the credit of the success 
achieved in Liverpool was due to a Mr. Wilson, since deceased, who was 
indefatigable in his efforts to facilitate the methods of inspection, and 
to secure the adoption of the details essential to the proper enforcement 
of the necessary measures. 

As in the other cities we have described, no fittings, or class of fit- 
tings, are selected that any firm has a monopoly of making — though it 
often happens that patents are procured on some detail, it is never on 
• See proposed waier-closet tax, New York Department Public Works, Appendix. 
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asty essentiai feature required by I he autkorities—conseqntwtXy the widest 
latitude is given to the purchaser, he being simply required to use arti- 
cles that are well made, water-tight, and capable of fulfilling the re- 
quirements of such devices. Whenever, therefore, the authorities in 
this country attempt to prescribe the character of fittings, they will find 
the domain covered by no patents sufficiently wide to secure what the 
public need, and what any manufacturer can make if he chooses to, at 
least so far as plumbing fittings are concerned. 

In 1881 we learned from Mr. Parry, the efficient engineer then in 
charge of the distribution of water, that 1 22,673 houses were supplied with 
water by the corporation ; the population was 725,000, being an average 
of 5,91 persons to each house. The average rate of consumption for all 
purposes was 23 imperial gallons per head daily, which included five 
gallons per head for trade purposes measured by meter, about three 
gallons for sanitary purposes and miscellaneous trade uses, charged for 
by assessment, leaving about fifteen gallons per head daily for domestic 
purposes, stores, hotels, public buildings, and all waste. Water-closets 
are general in Liverpool, and each one is required to be so fitted that it 
can be flushed with two gallons in a few seconds ; private baths are 
common, and of late years it has been the practice to put them in all 
new houses renting for more than $90 per year. There is a considera- 
ble demand for shipping, and public fountains are numerous. In order 
to sum up the results secured by the adoption of efficient measures to 
restrict waste we cannot do better than quote from Mr. Thomas Hawks- 
ley's address as President of the National Association for the Promo- 
tion of Social Science, delivered at Liverpool, in October, 1876 : 

" Under the able management of Mr. Deacon (Borough Engineer) 
the supply has been changed with great advantage from a restricted in- 
termittent to an unrestricted constant system, and as a consequence 
of the admirable method he has devised and adopted for the discovery, 
suppression, and prevention of waste, the municipality has emerged, as 
respects the quantity of water at its disposal, from a state of actual 
poverty^poverty in the midst of plenty — to a condition of redundant 
wealth. It has enough and to spare." 

" To provide a town with water of a suitable quality is now a mat- 
ter of great difficulty and much expense. Competent and available 
sources are becoming fewer and fewer, and must in general be sought 
at distances always becoming more remote. Moreover, the value of 
land, labor, and materials is almost day by day advancing, and so rapidly 
and steadily, that the present cost of a reservoir is, as I know by re- 
peated experiences, double what it was less than thirty years ago." 

In view of these facts so forcibly stated, is it not stupid to clamor 
that "water should be free as air," and should it not be considered a 
crime to waste and deprive others of what they are entitled to ? 
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CHAPTER V. 



PROVIDENCE AND CINCINNATI. 

REVIEW OF MEASURES TO PREVENT WATER WASTE IN THE UNITED 
STATES PRIOR TO l88! PROVIDENCE, R. I., RESULTS FOL- 
LOWING THE GENERAL USE OF METERS CINCIN- 
NATI, METHODS OF HOUSE INSPECTION 
WITH THE AID OF WATER- 
PHONE— 



Having in preceding chapters pointed out what has been accom- 
plished in the way of preventing waste of water by the adoption and 
enforcement of efficient measures in Great Britain, we will now briefly 
review the situation in this country. In looking over the field, we are 
bound to admit that, with the exception of two cities, hardly a begin- 
ning has been made, though considerable has been said on the subject 
in print, and a scarcity of supply has forced the consideration of the 
matter on engineers. 

Providence shows the best record of any city in this country so far 
as the amount of water consumed goes ; though it is true the introduc- 
tion of public water is of comparatively recent date (1870), and from the 
commencement meters have been in general use. The amount used in 
1883 was 40 gallons per head, or 379 gallons per tap daily, while in 
Milwaukee, a city of about ten thousand more population, with no special 
regulations to restrict waste, the consumption amounted to 128 gallons 
per head, or 1,476 gallons per tap daily, Milwaukee having 350 meters, 
while Providence had 5,721.* Such a showing indicates what it is pos- 
sible to secure by good management. 

The table on page 26, for which we are indebted to Mr. Samuel A. 
Gray, City Engineer, was prepared in response to certain inquiries made 
by us, and will be found of special interest. It certainly makes a good 
showing for the meter system. 

We believe that the scale of water-rates is so arranged that most 

consumers elect to have meters. They find that with care their tax is 

•From •• Statistical TatUs e/ American Waler-iVorks," by J. J. X. Cms, C. E. 
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less than if they pay for each fitting in a building in accordance with the 
published schedule. 

Cincinnati is another place that has accomplished soDiething in 
reducing the amount of waste, and that seems to be mainly due to the 
■efforts of the authorities, aided by the use of the Bell waterphone, to 
discover where abuses existed and waste was occurring. 

During the recent flood in that city, it will be remembered, the 
pumping-engines were stopped by the high water, and a very possible 
•calamity averted as the direct results of their waste-prevention efforts. 
It seems that when the pumps stopped there were about one hundred 
million gallons in the reservoir, and when pumping was resumed there 
were-^orty millions left, and the engines were stopped five days. 
Had nothing been done to check waste, it will be seen that even this 
very slender reserve could not have been had, for taking the ordinary 
increase on the basis of former years' consumption, the original one 
hundred millions would have been exhausted before the engines were 
-Started. After this experience, we imagine the people of Cincinnati will 
more thoroughly appreciate the value of vigorous waste-prevention 
measures. 

In this connection the following data and description of the methods 
■employed may be of interest. 

They began the waste inspection with the aid of waterphones the 
last of November, 1881, although it was not systematically done until 
July, 1882. The population at that time was estimated at 264,000 ; it 
is now estimated at 280,000. 

The daily consumption for November, 1881, was 19,706,903 
^Uons, that being the average for the month. The daily average for 
January, 1883, was 16,264,000 gallons. 

There are employed six men specially on waste inspection and 
three others at irregular intervals. The annual cost isfc,5oo. 

The method of operation is as follows : 

The inspector, with assistant, is furnished a record book, contain- 
ing the number of house, service-stop and location of same, and blank 
columns for record of inspection, a hydrant-key, lantern, and water- 
phone. He begins work at 1 1 o'clock each night and stops at 4:30 a. m. 
He reports at office at 8 o'clock the results of night inspection, and 
then views, or rather inspects, the various premises where running water 
was detected the previous night. His record of the night work shows 
him the character of the flow — viz. : 

Firsl — Whether it is a large flow or abuse, or a small one or 
leak. 
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Second — ^Whether it is in street or outside of stop, or inside of 
premises. 

He first examines for abuses, then visible leaks, after which he tests- 
for underground leaks, and then makes a record accordingly, opposite 
the premises. If there is an abuse he leaves a notice to that effect ; if 
a leak he gives a leak notice. 

We are indebted to the officials for the following data, which shows- 
the comparative consumption of water (daily average) since 1879 : 
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15.569.53* 
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The authorities do not presume to regulate, inspect, or interfere 
with the plumbing inside of houses, further than to require defective 
fittings repaired or replaced. Plumbers are licensed and required tt> 
use the regulation service- pi pes, sidewalk stop and box ; otherwise no 
discrimination is made, except as to hopper-closets, which are charged 
double the usual rates. 

If a fitting is found a second time out of order, or, in the judgment 
of the inspector, it cannot be repaired, it is condemned. 

The following was the consumption of water for 1882 : 
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Daily Averages. 
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Classification of abuses and leaks discovered and corrected for the 
year i88a: 

Willful cases, abuses in water-closets 170 

Willful cases, abuses in hydrants ail 

Willful cases, abuses in urinals 19 

400 

Leaks in water-closets, 389 

Leaks in faucets 771 

Leaks in hydrants I,I07 

Leaks in hose-plugs I ig 

Leaks in lead pipes 3S6 

3,67* 

Underground leaks in lead pipes 399 

Underground leaks in stt^ 86 

Underground teaks in hydrant-stocks I,035 

1,430 

Miscellaneous leaks 314 

Total abuses and leaks 4,806 

[Several other cities have a large proportion of their connectioQ& 
metered. In Worcester, Mass., 80 per cent., in Fall River, Mass., 66 
per cent., and in Pawtucket, R. I., 60 per cent, of the services are sup- 
plied through meters. In Taunton, Mass., 25 per cent., and in Yonkers, 
N. Y., 58 per cent, of the services are metered, with very good results." 
May, 1885. J 

*See " SmtisHeal Tables ef Amtrican WaUr-fVt^is," iy /. /. ff. Craes, C.E, 
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CHAPTER VI. 



MEASURES ADOPTED BY THE DEPARTMENT OF PUBLIC 1 



The following letter from the Commissioner of Public Works 
of New York Ctty explains what the Department has been doing in the 
matter of restricting waste : 

Department of Public Works, 1 

Commissioner's Office, No. 31 Chambers Street, \ 
New York, February 21, 1883. j 
To the Editor of The Sanitary Engineer : 

Sir : In answer to your inquiries in reference to the subject of 
waste water in this city, I beg to say : 

The first practical steps against waste of water were taken in 1876, 
by establishing a system of house inspection to detect and prevent leaks 
' in plumbing and willful waste in letting water run from faucets un- 
necessarily. • 

The next step was the abrogation, in 1877, of the contract or license 
system of supplying water to shipping and for building purposes, by 
which immense quantities of water were wasted along the water-front 
and in the erection of buildings. This service is now under the imme- 
diate supervision of competent inspectors, and the greater portion of the 
water supplied to shipping is measured by meters. 

The last and most effective measure against waste is the use of 
water-meters. On January 1, 1877, there were only 260 water-meters 
in use in the city. In 1877 and 1878 the number was increased to 923; 
in 1879 to 1,398 ; in 1880 to 4,002 ; in 1881 to 5,293 ; and at this date 
there are 6,924 meters in use. 

The expenditures of the various measures for the suppression of 
waste are paid from the appropriation for " Repairs and Renewals of 
Pipes, Stop-cocks, etc.," which is the appropriation for the repairs and 
maintenance of the entire distributing system, comprising 531 miles of 
water-pipes, with 5,613 stop-cocks, and 6,944 fire-hydrants. 
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The Department estimate for this appropriation for tlie year 1883 
was as follows : 

Four repair companies, each consisting: of oneforeman, two 

carts, and tgrenty-one mectianics and laborers $Sz,ooa 

One giaig of mechanics and laborers, employed in placing 
taps in water-pipes, and cutting; off taps for non-pay- 
ment of water-rents, waste of water, etc 34,000 

For new is-inch and 6-inch pipes, stop-cocks, hydrants. 
fixtures, materials, and supplies for renewals and 

For services of eotcineers, meter inspectors, inspectors of 
waste, superintendent, and inspectors on water sup- 
ply to shippii^, clerks on water-meter accounts, etc.. 72,000 

Total ^300,000 

Tlie Board of Estimate and Apportionment in ttie final estimate 
appropriated only 8170,000. 

It is evident that with the constant and rapid growth of the city, 
the increased demands on the water service, the addition of from fifteen 
to twenty miles of pipe each year to the distributing system, and the 
wear of the older pipes and stop-cocks, the expense of repairs and 
maintenance must increase from year to year, and the necessity for 
further suppression of waste, in order to meet the new demands on the 
water supply, grows in the same proportion. 

For years past the appropriations have been inadequate to afford 
means for the renewal of the old pipes and stop-cocks along the water- 
fronts, which are so reduced by corrosion from contact with salt water 
that they are unsafe. 

The measures for the suppression of waste began with the places 
and establishments where the consumption and waste of water were 
greatest — the docks, gas-works, breweries, malt-houses, railroads, hotels, 
factories, large stables, etc. As the work is extended to the smaller 
and more numerous business places, it becomes more laborious in pro- 
portion to the results which can and which must be attained to keep up 
an efficient supply. 

It will be impossible, with the amount appropriated by the Board of 
Estimate and Apportionment, to perform the various work and duties 
referred to, to the extent and with that degree of promptitude and 
efficiency which the situation calls for. 

In carrying out the various measures for the suppression of waste 
of water the department now employs — 
Oft water meters : 

One general inspector to examine places after they are metered. 

Twelve inspectors to read meters and keep them in order. 

One inspector to test meters In pipe-yard. 

Three clerks on meter accounts. 
On waste of water : 

One general inspector. 

Eighteen inspectors to examine plumbing in buildings. 

Four inspectors to examine house-drains in sewers at night. 
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One inspector to examine new buildings. 

One inspector to visit houses where water is found wasting through 
drains at night. 
On supply of water to skipping, etc.': 
One superintendent. 
One clerk keeping accounts. 
Seven inspectors along the water-front and at new buildings. 

Very respectfully, 

Hubert O. Thompson, 

Commissioner of Public Works. 

The foregoing omits to state one method adopted to check waste, 
which, after all, is the principal one, aside from the use of the 6,924 
meters, that has secured any practical results — that is, the throttling of 
the distributing- pipe or partial closing of the gates from the Central 
Park reservoir. The engineers, some time since, realized that unless 
they kept the pressure down in the mains, except in case of a fire, the 
water would be drawn out of the reservoir faster than it could be deliv- 
ered to it — in other words, 95,000,000 gallons was all that could run into 
it in twenty-four hours. It was therefore necessary to so throttle the 
distributing-pipes as to limit the quantity withdrawn to that amount, or 
else the city would he without any reserve whatever, a contingency not 
pleasant to contemplate, with the possibility of breaks in the aqueduct. 
It may be asked. Why throttle the pipes and not give us what pressure 
there is ? We would reply that, with the present worn-out plumbing and 
leaking fittings all over this city, and defective pipes under the streets, 
the leakage would increase as the pressure was increased, and, in our 
opinion, if a pressure of forty pounds per square inch were maintained 
throughout the greater part of the city, assuming such a thing possible, 
the amount of water consumed would be at least 125,000,000 gallons 
per day, instead of 95,000,000 as it is now. It is, therefore, evident that 
we must do as was done in Norwich, Liverpool, and other English cities, 
and that is, stop the leaks in the houses and underground, and keep 
them stopped, or any additional pressure, when we do get it, will simply 
increase the waste, and so much of it as soaks in the ground will moisten 
the soil about our habitations and increase the mortality from lung 
diseases. 

[There is reason to believe that considerable work has been accom- 
plished within the past two years. The number of meters has largely 
increased, there being over 11,000 now in use, or about is per cent of 
the total number of house-connections. May, 1SS5.] 
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CHAPTER VII. 



GENERAL CONCLUSIONS. 

In the preceding chapters we have endeavored to show what, in the 
absence of stringent regulations, is inevitable in any community that 
has a public water supply — namely, that habits of wastefulness are 
formed, grow, and become difficult to control ; that sooner or later, as 
a direct consequence, scarcity prevails and demands exceed anticipation. 
Hitherto these demands have been met by taking possession of availa- 
ble sources of supply or increasing pumping facilities. Such sources^ 
however, are rapidly becoming scarce, and the pumping is found to be 
expensive ; indeed, our conditions are rapidly assuming the proportions 
found in Great Britain, and, like Great Britain, we must grapple with 
this problem of waste and its prevention. 

The experience obtained there we have briefly outhned in the fore- 
going chapters, and, so far aswe are acquainted with the facts, we have 
given our American cities credit for what they have done in that direc- 
tion, though we regret so little is to be recorded. It now remains to 
enumerate the methods that might be made available in the city of New 
York — provided the needed money and powers be granted — and to 
suggest the various conditions involved that seem to require considera- 
tion. 

First — The placing of a meter in every house, assuming no control 
over plumbing, but relying on consumers' desire to economize in water- 
tax, to secure a stoppage of waste, to cause the reconstruction of defec- 
tive plumbing and the removal of wasteful fixtures. 

This plan suggests the following points for consideration ; 

Will the knowledge that water is to be paid for by measurement 
have the effect of preventing any considerable number of our people 
from bathing and from using sufficient to properly flush water-closets 
and urinals, thus producing insanitary conditions ? 

Can this be obviated by allowing an ample amount per capita for 
legitimate use, for which a specified tax is to be made, said tax to be 
paid whether this water is used or not, but whatever may be used in 
addition thereto to be paid for by measurement 7 
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Since large numbers of consumers are tenants, moving every year, 
are they likely to find it cheaper to retain leaking fittings, wasteful fix- 
tures, and pipes exposed to frost, f)aying the water-rates required, rather 
than go to the expense of reconstructing the plumbing in a house 
owned by another in which they have but a temporary interest ? 

Would a consideration of the foregoing indicate that the use of 
meters would make the supervision of plumbing in buildings superfluous ? 

What measures should be adopted to ascertain when waste was 
taking place underground ? 

What would be the probable expense of placing meters in the 
95,000 houses in New York — that is, cost of meters and expense of 
setting them — and what time would be required to do it ? 

What would be a fair amount to charge for interest on the outlay, 
cost of repairs -and maintenance, and what amount per year should be 
allowed for wear and tear ? 

What amounc would be required for the clerical staff to keep the 
accounts and render quarterly bills, which would seem necessary if the 
bills are to be relied on to enforce care in the use of water ? 

What number of inspectors would be required to take the readings 
of the meters ? 

Should the city pay for meters, if it is decided that they be used, or 
should the Providence plan be resorted to — namely, revise the water- 
rates so that a charge be made for every tap and fixture, unless the 
house-owner elects to accept and pay for a meter, it being understood 
that a specified tax shall be paid whether water is used or not, but only 
the excess of this specified amount to be charged for by measurement ? 

Second — If the general use of meters in this city is objected to, and 
systems of inspection are to be relied on, are the inspections to be made 
only where waste is indicated, by the adoption of some agency like 
the Deacon meter. Bell's waterphone, Church's indicator, or any other 
device, to indicate the flow of liquids ? 

Are examinations of premises to be restricted to those in which 
some outside agency indicates waste is occurring ? 
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Would the interest on the cost of adopting and maintaining some 
outside agency to determine where waste, either underground or in a 
building, was prevailing, be more than offset by the facility of reaching 
leaks, the probable employment of a smaller force of inspectors, the 
being able to have a check on their operations, and the exemption of 
householders whose fittings are in good order from periodical visits and 
the annoyance attendant thereon ? 

If fittingswere required to confonn to a standard, to be examined 
and stamped (fees to be charged therefor), would not the occupants of 
the houses, or those who buy them, be saved the expense of frequent 
repairs, early renewals, and would waste in any measure be prevented ? 

Is it possible in a large city, with a large moving population, occu- 
pying buildings erected or owned by others, to secure the proper loca- 
tion of pipes and the use of proper fittings in the absence of rules 
rigidly and constantly enforced ? 

With the conditions existing in New York, what outdoor agency to 
indicate when waste was taking place, either in or outside buildings, 
could be adopted with the best advantage, taking into account cost and 
results to be obtained ? 

Third — If the former two plans are deemed impracticable, is there 
any that can be adopted that will secure any reasonable results other than 
the Manchester system, which requires the testing and stamping of fit- 
tings, that plumbing-work be done in accordance with prescribed rules, 
and that all wasting or wasteful fittings be replaced by approved and 
proper ones, and that all buildings and all parts of buildings where 
water flows shall be frequently inspected ? And must the annoyance to 
house-owners therein involved be imposed ? 

Would any system secure adequate results that did not involve the 
testing and stamping of littings, supervision and control of plumbing, 
inspection of buildings, repair or removal of defective and wasteful fix- 
tures ? 

Which of the plans described would involve the constant employ- 
ment of the smallest permanent staff in proportion to the results 
obtainable ? 

We have here indicated some of the questions to be considered by 
those who may be required to adopt and sanction a plan for cities like 
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New York thai require consideration. It will be evident that, no matter 
which method is adopted, a considerable expenditure of money is inevit- 
able, and that with one scheme the first outlay may be larger and the cost 
of maintenance more, while another, though probably more annoying to 
householders, involves a smaller investment and a less cost of mainte- 
nance, though to obtain adequate results, it requires a better system of 
admistration and a better class of men than have hitherto been selected 
for such duties. 

It is clear that something must be done, and the longer it is put off 
the more complicated becomes the problem and the greater the final 
expense, 

A demand from the Commissioner g( Public Works for the needed 
money to carry out any effective plan w\ill, in the present condition of 
public sentiment, meet with opposition and suspicion.* 

Without discussing the causes that produce this feeling, we are of 
the opinion that the best thing to be done under the circumstances is to 
have the Mayor appoint a commission of three gentlemen, who have the 
confidence of the public and the profession, one of whom, at least, shall 
be a civil engineer of experience in the matter of water supply and dis- 
tribution, and who is not directly or indirectly interested or identified 
with any system or plan. These gentlemen should take testimony and 
investigate the subject thoroughly, and, as soon as practicable, recom- 
mend a plan. They should also submit a bill for enactment, if any 
additional legislation seems to them necessary. 

If this is done, and any reasonable plan honestly and efficiently 
carried out and enforced, this city will be relieved from severe burdens 
and very possible calamities ; and if the information we have gathered 
and recorded will in the slightest degree contribute anything toward the 
accomplishment of so desirable a result, we shall feel amply repaid for 
the labor involved in the preparation of these articles. 

* This remark, writtCD in 1S83, Is equally true at this time, and has been abun- 
dantly proven by the comments o( the daily press and the action of the Legislatnre on 
the request made a few days ago by the present Commissioner. May, 1885. 
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APPENDIX. 



WATER-WASTE PREVENTION IN BOSTON. 
Following the publication of the foregoing articles a new water 
board was appointed in Boston, which, having the records and reports 
of the city enginfeers for several years prior to stimulate its action, and 
the evidence to demonstrate what had been done elsewhere, secured 
from the City Council power and funds, which it has utilized in a very 
satisfactory manner, as is shown by the report of its first year's opera- 
tions, which was published in The Sanitary Engineer, of November 
13. 1884. 



CHECKING WASTE OF WATER IN BOSTON.* 
The present board early realized that the prevention of waste was 
one of the most important and difficult problems with which all large 
water-consuming communities are obliged to contend. It is conceded 
by all experienced observers that at least 40 per cent, of the water 
supplied to large towns and cities is willfully wasted. The majority of 
people seem to be possessed of the idea that water should be supplied 
as free as air, and hence all idea of economy in its use seems to be ban- 
ished. Restrictive measures have seldom been applied in our country, 
and the result is that everybody has become extravagant and wasteful. 
We stated in our report of September last that the enormous wast- 
age constantly taking place had been brought to the attention of the 
City Council every year since 1S52, but that practically nothing had 
been done to remedy it The Joint Standing Committee on Water, in 
its report of April 30, 1883, urged that immediate measures should be 
taken to stop this waste and reduce consumption. We believed that 
the consumption should be reduced from 95 to at least 60 gallons per 

* From the eighth annual report of tbe BosCoo Water Board for the yearendiDg 
April 30, 1884, but including the operations for checking waste up lo September i, 

1884- 



>vGoo»^lc 



40 APPENDIX. 

capita, and that if this could be done a very lai^e amount of money 
would be saved to the taxpayers of the city. We accordingly organized 
early in July, 1883, the Division of Inspection and Waste. The work 
accomplished by this division last year w^ of very great importance to 
the city ; indeed, without it we should have been compelled to cut off 
the supply during a part of the severe drought of last year from a consid- 
erable number of our citizens. The tabulated results of the labor of this 
division appear in our reports of September and December last, and in the 
appended report of Superintendent Cashman. This report confirms the 
correctness of the judgment and policy of the board, and shows that 
continuous systematic inspection is an essential element in the preven- 
tion of the wanton waste now so prevalent in all large communities. 
Under this inspection the premises and fixtures of every water-taker 
have been visited several times during the year, the leakages stopped, 
the defective pipes and apparatus repaired, and the people taught to 
respect and obey the city ordinances with reference to the prevention 
of waste. 

During a part of the present year, since the date of Mr. Cashman's 
report, the Deacon system of waste- detection has been in operation in 
conjunction with the house-to-house inspection, and up to the pres- 
ent writing, September i, the results have been very satisfactory. 



) CoCHiTUATE Works. 



TaDUBiy. . . 
February.. 
March. . . . 

Sit ■■ 

September, 
October, . , 

November. 
December. 



32,1^1,100 

34,663.300 
33,656,300 
30,827,000 
28,738,000 
33,i78.4i» 
30,992,600 
34.149,300 
31,691,600 
31,563.800 
31,138,700 
33,352,300 



34."0.7< 
30,617,61 
33,169,51 
33,419.=' 
36,774.« 
37,i4i.a 
33,645.61 
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38,839, 3< 
30,174,* 



32.163,300 
24,598,000 
33,711,900 

2 1,505. 700 

33,708,500 
36,184,600 
25,409,000 
35,065,200 
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MvsTic Works. 
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6,349.5(» 
6,337.100 
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5,800,000 
6,445.600 
6,312.300 

6.088.400 
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The tables show the daily aggregate and per capita consumption 
in the Cochituate and Mjrstic departments for the first eight months of 
1884 in comparison with the corresponding months of 1883, this period 
being covered by the present system of inspection ; and also a statement 
of th» average daily consumption for several months prior to the begin- 
ning of the work of inspection. 

The tables show the daily average coDsumption in the Cochituate 
supply from January I, 1883, to September, 1883, to have 
been 33,954.775 gals. 

And for the corresponding period of the present year, 
under the inspection system 25.293,150 " 

A net daily average reduction ot 8,661,625 " 

or about 26 per cent, saving. 

In the Mystic Department, for the same period in 
1E83, the av^age daily consumption was 7,224.175 

-And for the corresponding period in 1S84, 6,299,362 

A net daily average reduction of 13 per 
cent., or 924,913 " 

Making a total average daily reduction 9,586,538 " 

It is computed that the actual cost to the city for each 100 gallons 
of water furnished is about i^,^ cents, and upon this basis the reduc- 
tion in consumption represents in round numbers the sum of $1,200 
per day during the first eight months of 1884. Again, it will be 
observed that in the months of July and August, which may properly be 
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cited at this writing, the Deacon system being in full operation, the 
consumption was reduced 34 and 36 gallons per head each day for those 
months respectively. 

It may be interesting to make a single comparison between the 
consumption of 1883 and 1883, when no special efforts were in progress 
to economize the supply. 

The daily average consumption in the Cochituate Lupply from January 

I, 18S1, to September of the same year, waa 31,116,388 gaSs. 

And for the corresponding period in 1883 H was 33.93o,43Z " 

Maldnt an increased daily average consumption of. . 1,804,134 " 

In the Mystic supply the daily average consumption 
for the year 1S83 was 6,574,400 " 

The daily average for the first eight montlis of 1683 
(being the non-mspection period) was 7,134,17s " 

A net daily average increase of ^9>77S " 

And the net daily average increase of iSBa over 1881 
was 330,300 " 

The daily average consumption in the Mystic for the 
first eight months of 1883 (the non-inspection period) 
was 7.324.175 " 

And for the last four months after inspection began. . 6,011,412 " 

A daily average reduction of 1,312,763 " 

The average consumption per head per day for the 
year 1SB2 (discarding fractions) was 89 " 

And for the non4nspectioD period of 1&83, eight 
months, from January to September, it was 92} " 

For the corresponding period of 1884 6g " 

Showing a net average reduction of 20 gallons per bead in 1S84 over 
18S2, and 23 fi gallons over 1683, 

The large decrease in consumption materially lessens the cost of 
pumping, the saving in coal at the Highland pumping-station 
alone being 3s per cent., for the first eight months of 1884 over the cor- 
responding period of last year. 

These results demonstrate beyond question the wisdom, as well as 
the necessity, for the adoption of measures to check the prodigal waste 
which prevails. Unless some radical system be adopted, which will 
keep the consumption down to 60 gallons or less per capita, the taxpay- 
ers of Boston will be compelled, at a very early day, to expend several 
hundred thousand dollars in the erection of additional reservoirs, and 
several millions of dollars in obtaining a new source of supply. ,The 
city of Providence, with relatively the same industrial interests and class 
of people as our own community, keeps her consumption down to about 
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36 gallons per head per day. That of Boston for July, 1883, was lox 
gallons per head each day, and in July of the present year, under the 
inspection system, 69 gallons per head. It will be observed that, even 
with this great reduction of the present year, we are still using neariy 
100 per cent greater amount of water per capita than out more pru- 
dent neighbor. In Providence, however, more than 50 per cent, of her 
consumers are supplied by the meter or measurement system, while 
with us scarcely 10 per cent, are supplied by this method. Providence 
is, perhaps, the only city in the United States which has undertaken to 
manage its water interests with the same reference to business princi- 
ples that prevails among business men everywhere. 

In connection with :he house-to-house inspection system, and as a 
Tiecessary supplement thereto, the board adopted the policy recom- 
mended in its December report, as follows : 

F'irit — To put recording meters on all manufactories, breweries, stores, business 
establishments, hotels, tenement-houses, and all other places where a large quantity of 
water is used, or where waste prevails. 

&,Bnd — ToMtablish Deacon waste-detectors in the residential portions of the terri- 
tory supplied with water, makings specific districts, and doing the work in conjunction 
with the house.to-house inspection. 

Third — To begin thepulting in of sidewalk stop-cocks at once, adopting the Church 
^top-cock as the best complement to the Deacon, if the further trials continue to prove 
ita eKcellence. 

Recording- meters have been applied in accordance with this ori- 
^nal plan. The meters used have been largely those of the Tremont 
pattern. They have been delivered as fast as the city could use them, 
and have proven generally satisfactory both with reference to workman- 
ship and accuracy. 

The Deacon system of waste- detectors is at this writing (Septem- 
ber 1) fully applied to the Cochituate Department. This system was 
thoroughly tested in the Mystic Department 101882 by Assistant Engi- 
neer Dexter Brackett, and was recommended by Mr, Henry M. Wight- 
man, the engineer of the board, and Alderman Grecnough, the Chair- 
man of the Water Committee, before the present Water Board was 
appointed. To these gentlemen should be given in large part-the credit 
cf introducing this very efficient system into Boston. We now have 
some seventy-five of the Deacon detectors in operation, and the work 
being done by them is of a satisfactory character. 

The board was directed by the City Council, on the 19th of Decem- 
Ijer, i88a, to make an examination of the merits of the Church stop- 
cock, and a very thorough series of tests were made last year under the 
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supervision of Assistant Engineer Dexter Brackett, and a full report of 
the same appeared in the report of December 6, 1883, page 40. Since 
that time Mr. Henry M. Wightman, engineer of the board, has made 
various experiments with this stop-cock, and several important changes 
have been made in it as the result of his suggestions. The inventor. 
Chief Engineer B. S. Church, of the New York Aqueduct Commission, 
has also made a very valuable addition to the instriiment, by means of 
which the particular floor upon which the water may be leaking or run- 
ning is indicated on the dial attached to the stop-cock in the sidewalk. 
The board has been conducting tests and experiments with this inven- 
tion for more than twelve months, and is satisfied that it is the best stop- 
cock for general purposes and waste-water detection combined. No 
city or town having a water-supply should be without a complete sys- 
tem of sidewalk stop-cocks. Every service applied in Boston for the 
past few years has been accompanied by such a stop-cock. The failure 
of our water authorities to apply them originally was a grave mistake, 
and one which no other large community, save New York, has committed. 
The plan of the board is to gradually apply these instruments until the 
city has its full complement. At this writing the Church stop-cock has- 
been adopted by the board, and 5,000 of them have been ordered. The 
necessity of the early applicatidn of sidewalk stop-cocks was pre- 
sented in our report of December (page 48), and has frequently been 
urged by Engineer Wightman. 

We have also made extensive experiments with the Bell water- 
phone, which has been used very successfully in Cincinnati and Phila- 
delphia, and is about to be introduced in New York. Our experiments, 
however, were not successful, for the reason that, in the absence of side- 
walk stop-cocks, wires were used to connect the waterphone with the 
service-pipe, and the results were unsatisfactory. We contemplate giv- 
ing this system another trial at an early day, in the Mystic Department, 
where sidewalk stop-cocks exist, and where the same conditions will 
obtain as in other cities in which it has met with success. 

It is a matter of frequent complaint that the system of house-to- 
house inspection established by the board is annoying to water-takers ; 
the frequent visitations of inspectors to premises of water-takers are 
looked upon as a system of espionage. There may be some measure of 
truth in these complaints, but there is no present remedy. There is but 
one other large city in the country so deficient in sidewalk stop-cocks 
as Boston ; and until these are generally applied and the recording- 
meter service largely extended, we must continue the house-to-house 
inspection system, or submit to the prodigal waste which has heretofore 
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prevailed. There is no middle ground. People will w)t repair their 
defective fixtures, and will not stop wasting water unless compelled to 
■do so by official visitation, or by the adoption of a measurement sys- 
tem which will oblige them to pay for all the water used. 

Our inspection corps is composed of gentlemanly officials. Each 
officer is provided with a badge, which must always be worn in sight 
when on duty, and a commission which he must exhibit on demand. 
We have frequently had the whole corps of inspectors before the board, 
specially to instruct them with reference to these matters. Whenever 
complaints are made in this direction the board causes them to be thor- 
oughly investigated, and prompt action is always taken. The board has 
used every precaution to insure courteous treatmentto the water-takers 
and secure efficient results to the city. This system, vigorously fol- 
lowed up, will prevent a large part of the daily waste ; and no other 
method will accomplish it except the recording- meter or measurement 
system. When this is applied, and people are required to pay for water 
as they do for gas, they will not waste it. The meter or measurement 
system could not be universally applied to Boston except at a very large 
expense, and even then it would require several years. 

Recognizing these difficulties the board adopted the only feasible 
plan of reducing the consumption — that of an efficient house-to-house 
inspection — and the results have justified its action. 

The Sanitary Engineer commented editorially in its issue of 
November 13, 1884, on the results of this action of the Boston Water 
Board in the following terms : 

" It is gratifying to see that our labors in behalf of water-waste 
prevention are beginning to show some results in this country. In 
Volume VII. we published a series of articles showing what had been 
done in English cities, and in Cincinnati and Providence, by honest, 
systematic effort. It is, therefore, a_ pleasure to be able to offer further 
American evidence in the same direction, and we invite a perusal of an 
extract from the report of the Boston Water Board, elsewhere printed. 
We hope that under New York's new municipal management an honest 
effort will be make to stop the criminal waste now prevailing, 

" The report of the Boston Water Board, which is published under 
date of May i, 1884, but which recites the operations of the department 
up to September i, 1884, in the matter of waste- prevention, is startling 
as exhibiting the utter falsity of the complaints that have been made for 
years by managers of public water-supplies in America, that it is impos- 
sible to keep consumers from wasting water. They have said so in 
Boston year after year, just as they have in New York and everywhere 
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else, but the fact is that they have never tried to stop waste except by 
exhortation, which has proved as effective as a judge's charge to a grand 
jury is in preventing crime. But the present Boston Water Board has- 
gone to work systematically and sensibly, and has already produced 
results even more extraordinary than those brought about in Cincinnati 
by a similar procedure. In Cincinnati the result of a systematic inspec- 
tion of waste by means of the Bell waterphone, and the subsequent 
repairing of fixtures leaking by accident or on purpose, reduced the 
daily consumption i6 per cent, (from 33 million gallons in [881 to 19.5 
million gallons in 1883), and the cost of fuel for pumping from J75, 257. 63 
to $54,671.75. In Boston the application of the Deacon waste -detector 
on the mains and the Church stop-cock on service-pipes reduced the 
daily consumption of May, June, July, and August 28 per cent, (from 
32.3 million gallons in 1883 to 25.1 million gallons in 1884) in the 
Cochituate Department, and 12 per cent, in the Mystic Department. 

" It is estimated that this reduction of consumption is equivalent ta 
a saving of $1,200 per day during the first eight months of 1884. This- 
saving does not bring inconvenience to a single consumer. The quantity 
of water supplied for actual use is not curtailed in the slightest degree, 
and no individual suffers in consequence of the restrictions placed on 
the immoderate waste of careless water-takers, for which, under the 
absurd existing system of selling water by guess-work, the careful con- 
sumer has to pay more than his proper share. It is time that the 
officials of other cities where water is wasted either take up the matter 
of waste-repression in earnest, or are themselves looked after by the 
taxpayers, who have to foot the bills for needless extensions of works of 
supply." 



WASTE-PREVENTION IN NEW YORK CITY. 

{From tki ripert of ike Commiisiener of PuiHc tVoris, Decembtr^t, 1884.) 
CONSUMPTION AND WASTE OF WATER. 

" The measures adopted by the Department to detect and check 
waste of water were pursued to the fullest extent of which the means 
appropriated for the purpose would admit. 

"The Waste Inspectors made 192,277 house inspections, detecting 
5,944 places where water was wasted in consequence of defective 
plumbing, and 272 places where it was wasted by keeping faucets open. 
They also made 9,275 night examinations of house-drains to find places 
where water is allowed to run at night ; 940 such places were found* 
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the flow of water through the house-drains into the sewers being at the 
rate of from one to five gallons per minute. In any one of these cases 
more water is wasted than would supply the legitimate needs of a dozen 
large families. 

" While the measures and efforts of the Department for several years 
past have undoubtedly resulted in great improvement in respect to the 
general waste of water, there is one old habit which it seems impossible 
to check with the present means and authority — viz., that of letting the 
water run from faucets day and night in cold weather to prevent freez- 
ing in the pipes. The enormous extent of this waste is shown by the 
fact that on one single cold day, December 20, the water in the Central 
Park reservoir was drawn down five inches, showing a waste of 13,000,- 
000 gallons on that day over the usual consumption and over the supply 
received through the aqueduct. 

" Additional water-meters, the most effective instrument for stopping 
waste, were placed as rapidly as practicable during the year. The num- 
ber placed is 2,613, niaking 11,625 meters in use on December 31." 

In reply to objections made by some persons to a house-to-house 
inspection, The Sanitary Engineer on April 23, 1885, thus commented 
editorially on the above report : 

" But the ground is now taken that it is wrong to check waste be- 
cause the wasted water cleans the drains and sewers. This is nonsense. 
The continual dribble of a faucet does not clean out the drains. The 
emptying of a bath, a basin, or a water-closet does create a flush which 
will remove obstacles, but the passage of ten times that amount of water 
distributed over a long period does not have that effect at all. 

"In 1884, outof 19,277 houses insf)ected, the plumbing was defective 
in 5,944, there being 5,357 leaky faucets. There were 9,275 night 
inspections of house-drains made, which showed that in 940 ot them water 
was wasted at the rate of one to five gallons a minute. At this rate, there 
are about 10,000 houses in this city which deliberately waste about 
30,000,000 gallons of water daily. That is to say, ten per cent, of the 
water-takers use their own proper proportion, and throw away three 
times as much as they use. Or to put it another way, ten per cent, 
of the consumers make way with nearly forty per cent, of the water 
distributed for equal use by all. If these wasteful consumers were 
restricted to their proper proportion of the water, each one of the 
legitimate users might have nearly fifty per cent, more water than he 
now has, without increasing the supply to the city. Or the number of 
consumers might be increased forty per cent without increasing the 
supply. 
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" Now, the water-takers last year numbered about 97,000. Of these, 
11,000 were supplied by meters, and used 20,000,000 gallons a day. 
The remaining 86,000 used 85,000,000 gallons a day and paid $1,367,000 
for it. Judging from the result of the night inspections, it would appear 
that of these, 77,000 used about 58,000,000 gallons a day, and paid about 
)i6 a year each, or $58 per million gallons. The remaining 9,000 made 
away with 27,000,000 gallons a day, and paid $16 a year each, or about 
$1$ per million gallons. And yet we are told that it is not proper to 
compel these parties to pay the $43 per million gallons of which they 
defraud the city. For fraud it is, and no other name is proper for it. 
It is as much a crime as it would be to take trees and flowers out of 
the Central Park and put them in private houses or throw them away ; 
or to take furniture out of the public buildings or paving-stones out of 
the streets. 

"The 1 1,000 large consumers supplied by meter paid $80 for each 
million gallons they used. Why should the 9,000 domestic wasters be 
allowed togettheirwaterfor$i5amilliongailons? Why? Only because 
somebody is afraid that part of the money saved will stick to some 
one's fingers. On that theory, all public work should cease. The 
suppression of waste would save at least 20,000,000 gallons a day, or 
enough to supply 25,000 families liberally. This would represent an 
income to the city of at least $400,000 a year, and would be cheaply 
attained by the expenditure of one-fourth of that sum." 



WASTE-PREVENTION IN GREAT BRITAIN. 

The Sanitary Engineer had investigated to some exlcnt the methods employed 
ID the cities of Great Britain, and in response to the following letter, published the 
regulations of I^iverpool and Glasgow, given below : 

To tht Editor of las. Sanitary Engineer : May, 1882. 

Sir : At the recent meedng of the American Water-Works Association in Colum- 
bus. O. , much interest was manifested and considerable discussion had regarding Che 
unnecessary use and the waste of water. The general application of meters to all classes 
of consumers was advocated by some managers of works as the only efficient means of 
checking wastefulness. Others seemed inclined to the view that the real cause of the 
excessive consumption of water is not reached by meters. They insure payment for, all 
water used, to be sure, and thus tend to make the consumer sparing in the use of water, 
but they do not repress the conflanl wastage of small amounts through defective 
plumbing, which seems to be the principal factor in producing the enormous night 
consumption, wbich is out of all proportion to the use in the day time. 
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As this matter has been more thoroughly Investigated !□ some English towns than 
in this country, and practical results have been attained in the checking of waste, the 
publication faeie of the methods employed and the results reached there would be of 
great value to investigator on this side of the vatci, to whom the publications in the 
proceedings of English societies are inaccessible, and I hope that you will find space 
for them in your paper. Your obedient servant, J. J. R. Croes. 



THE PREVENTION OF WASTE IN LIVERPOOL AND GLASGOW. 
In i88i we addressed certain inquiries to Mr. J. Parry, engineer in charge of the 
Rivington Water.Works, Liverpool, on points connected with the waste-prevention 
system employed there, and have received the following reply : 



To Ihe Editor of Twt. Sanitary Engineer : 

In answer to your inquiries I have much pleasure in famishing you with the fol- 
loiwing information with respect to the Liverpool water-supply. 

The number of inhabited houses supplied with water from the works of the Cor- 
poration is 123,673, Aoil the number of inhabitants is 725,000. The average number 
of persons to each house is therefore 591. 

The average rate of consumption for all purposes is 23 (imperial) gallons per 
head per diem. This includes over 5 gallons per head per day for trade purposes 
measured by meters, and about 3 gallons per head per day for public sanitary purposes 
and for miscellaneous trade uses charged for by assessment and not sold by meter 
measurements, leaving about 15 gallons per head per day as the average rate of con- 
sumption for domestic purposes, shops, offices, hotels, public houses, warehouses, pub- 
lic buildings, and all waste. 

The water is constantly laid on at a pressure suffidenl to reach the top of every 
house in the district, and to enable fires to t>e extinguished by means of hose attached 
to hydrants fixed on the mains, and without the intervention of fire-engines. Along 
the line of docks, jets of water can be thrown from the &re-hydrants to a height of So 
feet above the street levels. 

There is probably no modem city in which the legitimate demands for water and 
the facilities for using it are greater than in Liverpool. Water-closets are general ; 
private fixed baths are common ; and for many years it has been the practice to put 
fixed baths in all new houses exceeding about £t% in annual value ; public baths and 
wasb-houses are provided to a larjrer extent than in any other city in the country \ there 
is a considerable demand for the supply of ships frequenting the port ; public drinking- 
fouAtains are numerous \ and water is freely used in flushing sewers and drains, and 
in street-aprinkling. 

No extra charge is made for supplying water to water-closets or private baths. 

In reply to your question as to the work done by the waste-water inspectors, I 
have to state that the number of first inspections for waste (that is, exclusive of exam- 
inations) made during our last statistical year (ended on the 31st day of December, 18S0) 
was 115,603 ; and the number of leakages discovered from defective cocks, cisterns. 
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sod pipes was 29,521, of which 7,779 were repaired b; the inspectors, free of chsr^, 
in the couise of their visits. 

The number of fitliogs that passed through our Testing and Stamping Depart- 
ment was 83,613, of which the testing officers stamped 71,969, the remaining 11,644 
being rejected in consequence of defects revealed by the tests applied. 

Concerniog our system of waste-prevention, I cannot do better than torefer you to 
pp. 149-153 of my tittle book on water, of which you have a copy. 

1 am, dear sir, yours faithfully, J. Parky. 

In addition to the inspection by day and night, the regulation of the fittings- 
allowed to be used plays an important part in the repression of waste in Liverpool. 



LIVERPOOL CORPORATION WATER-WOR 

4. — All fittings used in connection with a supply of water must be tested and 
stamped by the duly authorized officer before being fixed, and the following fees will 
be charged : 

Bibb and Stop Taps ----- 2d. each. 

Ball-Taps - - - - - - - 3d. " 

;. — A set of standard fittings such as have been hitherto approved as exhibited in 
the Stamping Office ; but the engineer will eive due consideration to the claims of any 
other fitting which may be presented for approval, and which, if .considered satisfactory^ 
by the committee, will be stamped, the sample purchased, and placed among and 
become one of the standard fittings. Before any fitting is withdrawn from among the 
approved samples, six months' notice will be given to the Master Plumbers' Associa- 

6. — Every service-pipe hereafter laid or fixed below ground shall be of lead ; and 
every joint on every lead pipe, whether below the ground or not, shall be of the kind 
called a plumbing or wiped joint. 

II. — Pipes of any other metal than lead shall only be fixed after samples thereof 
have been submitted to and approved by the Water Committee. 

13. — No pipw shall be laid through, in, or into any sough, drain, ash-pit, manure- 
hole, or other place from which, in the event of decay or injury to such pipe, the water 
might be liable to became fouled or to escape without observation, or without occasion' 
it^ the necessity for immediate repair. 

13. — No pipe shall be brought above the level of the ground outside any buildingr 
except for the supply of an outside tap in a yard, in which case the pipe shall be prop- 
erly protected from frost by brick-work, or otherwise, and encased in felt, or other 
non-conducting material, to the satisfaction of the engineer. 

14. — Every separate service-pipe must be provided with a stop-cock and box, 
which will be fixed outside the private premises by, and, in case of domestic supplies 
within the city, at the expenses of the Corporation. 

16. — Storage cisterns must be provided for all domestic supplies. Where there is 
a bath or hot-water apparatus, the cistern must hold not less than 50 gallons for each 
house. In other cases, not less than 25 gallons for each house. 

17. — Cisterns for the storage of water (not including water-closet and urinal regu. 
lating cisterns) shall, if of wood, be lined with lead of not less than five pounds to the 
square foot. The iron, wood, or slate work shall be strong and well put together, and 
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each cistern ahall be provided with a balUlap, which must be secucely fixed to the side 
thereof, aitd it must be in such a positioo as not to become submerged when the cis- 
tern is full, and the level of the water at such time shall be three inches below the over- 
flow. 

iS. — Domestic boilers, water-closets, or urioals must in all cases be supplied from 
cisterns. All cisterns for the supply of water-closets or urinals shall either be on the 
alternating-valve principle, and so constructed as to be capable of delivering two gal- 
lons at each flush, which must be discharged within fifteen seconds, or otherwise so 
arranged as to produce the same result in equally efficacious manner ; but no valve 
except the ball-cocli shall at any time have a greater pressure upon it than that due to 
the head of water in the dstem. 

24. — The pans or basins of all water-closets, not of the trough kind, must be of a 
semi-circular shape, or of such other form as can be most efficiently flushed ; the down 
pipe from the cistern to the basin of the closet roust be of not less than Ij^ inches in 
diameter, except in connection with pan-closets, where the head of water exceeds eight 
feet, when the down pipe may be of one inch diameter. In the case of pan-closets, the 
metal pan shall be capable of bearing a weight of seven pounds. 

2$. — The detailed arrangements of all trough-closets shall be submitted to and 
approved by the Engineer before such closets are fixed. 

26. — Every bath must be provided with a well fitted and perfectly water-tight 
ground outlet-plug, with chain, complete, or such outlet-tap as shall be entirely inde- 
pendent of the inlet. 

37. — None but screw-down taps, incapable of being suddenly closed, shall be 
fixed on pipes supplied direct from the main. 

38. — Any stand-pipe fixed for the use of the occupants of more than one house 
must be fitted with a self-closing apparatus incapable of bdng suddenly shut. 

sg. — The Corporation will provide and fix all water-meters for the supply of 
water for trade purposes, and will also lay the service-pipe from the boundary of the 
premises to the inlet of the meter, and fix the stop-cock thereon at the expense of the 
occupier of the premises. 

30. — No steam-boiler or any description of dosed boiler wilt be allowed to be sup- 
plied direct from a service-pipe ; but the supply will be given through meter, and a 
self-acting check-valve must in every case be fixed on the pipe so as to prevent a return 
of the water. 

31. — Hydrants for fire or other purposes inside premises can only be permitted by 
the special sanction of the Water Committet , for which application must be made in 

33. — Before a connection for the supplyof water can be made, or before any addi- 
tional fittings can be connected to an existing service-pipe, the work must be inspected 
and approved by the proper officer of the Corporation. 

33. — Printed forms will, upon application, be furnished to plumbers who have 
signed an agreement to conform to the regulations, which they will be required to fill 
up and deliver at the engineer's ofiices, as notices of fittings being ready for inspec- 
tion, and also of any alterations made in existing service-pipes or fittings, and such 
notices must be given before pipes or other fittings are covered. 
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Rules to be obierued leith respen 



5. Every house, id the case of self-contained houses, and every teoement, shall 
have its own separate service-pipe, except in the case of a group or block of houses, (he 
water-rates for which are paid by one owner, and which are supplied by self-closing 
wells. 

6. No house or tenement shall, unless with the sanction of the engineer, have 
more than one service-pipe. 

7. Any premises or portion of a house or tenement occupied for trade purposes 
must have a separate setvice-pipe leading from the pipes of the commissioners to the 
premises or portion occupied by each tenant. 

S. All the service-pipes, unless otherwise specially agreed upon, shall be of lead, 
and of the following weights per yard : 

^-jnch diameter, 7 pouada per Lineal yard. 



Overflow-pipes may be of lighter weights. 

9. When the service-pipes are allowed to be of iron, they shall be of the descrip- 
tion, and laid and jointed in the manner approved of by the engineer. They shall be 
of the following thickness and weight : 



"fix" 


Thicknos 
of Metal. 


■S.?' 


js: 


Meao Weight of eacb 
Pipt. 


Inchd. 


Inchet 
M 
H 
H 


I»che., 


F«t. Inchet 
9 


Cwt. Qn. Lb.. 



10. The point of discharge of all pipes mtist be above ground, and visible to the 
occupiers of the house and the commissioners' inspectors. 

11. The service-pipes must be laid at least two feet sii inches belowthe surface of 
the ground, and if in exposed places must be properly protected from frost. 

12. The ferrule which connects lead service-pipes with the distributing-pipes of 
the commissioners must be of brass, and screwed into the iron pipe. A stop-cock shall 
be attached to the service-pipe in the street, at a distance of about two feet from the 
distributing-pipe, with a cast-iron cock-box supported upon brick-work in mortar. It 
is recommended that another stop-cock, being a screw-down or slide-valve cock, be put 
on the service-pipe inside Che premises, close to the outside wall, in a position easy of 
.access, so that the water can be turned off in case of frost or accident. 

13. The joints on all lead service-pipes shall be "plumbing" or "wiped" joints. 



>vGoo»^lc 



APPENDIX, 



pipes will be made by the ct 

ill be allowed to open, sbut, or in any way 

apparatus belonging to the commissioners, 



a with the 
sioners' workmen, and no other partie 
interfere with any of the pipes, valves, 
on any pretext whatever. 



i;. The supply of water will be constantly laid on at the greatest pressure which 
the reservoirs and works of the commissioners will giive ; but it is necessary 
to have cisterns of sufBcient capacity for the ordinary domestic supply in alt houses and 
flats of houses at a greater elevation than about aoofeet above the mean level of the sea 
on the north side of the River Clyde, and 150 feet above the sea on the south side of the 
river. These elevations vary with the distance from the reservoirs from which the 
supply is drawn ; but all necessary information will be given on application at the 
engineer's office. 

16. Every cistern must be made and maintained perfectly water-tight, and be 
provided with a ball-cock, which must be branched into the inlet'pipe, and secured to 
the side of the cistern. 

17. All cisterns must be placed in such positions that they can be easily inspected, 
and sufficient space must be allowed for repairs. 

18. The top of the waste-pipe must be one and a half inches from the top of the 
cistern, and the ball-cock so adjusted that it will be shut when the water is two inches 
from the lop of the waste-pipe, or three and a half inches from the lop of the cistern, 
and so as not to become submerged when Che cistern is full. 

19. The overflow-pipe shall not be joined Co any pipe or drain, but must have an 
open end brought to the outside of the premises, above ground, at a conspicuous point, 
or made to discharge overhead within the premises, that the dischan^, when there is 
any, may be visible to the occupiers of the house, or the commissioners' inspectors or 
the police, so Ihst waste of water may be prevented. 

20. When there is a separate opening at the bottom of the cistern for cleansing, it 
must have a ground brass valve. 

21. All public works to have cisterns of sufficient capacity to hold a few hours' 

IV. — TESTING AND STAMPING. 

2S. All the fittings used, including all those supplied from cisterns, and including 
all ordinary kinds where the supply is by meter, must conform to samples approved of 
by the engineer, and must be tested and stamped by the proper officer of the commis- 
sioners. When a meter is removed from any premises, all unstamped water-fittings 
must be also removed. 

23. Samples of the fittings which have been approved of may be seen in the Test- 
ing and Stamping Office, and the engineer is prepared to receive and examine any 
other fitting, and. if approved of, to sanction its use. A general description of the 
fittings approved of is given at the end of these rules. 

24. The following fees will be charged for testing and stamping : 



Bath And Lsvatoiy fit 

BbI1-c«Iii 

Wuer.cloiet ciuems. 

Stop-cock boxes . . 
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35- Screw-down cocks only shall be used when tbe supply is from the main service 
pipe, or from a cistern on any other than the same floor. 

36. Where the supply of water is from a cistern on the same floor, to baths, wash- 
hand basins, etc., loaded valves, common ground cocks, or ground cocks witli atufiing- 
boxes may be used. In self-contained hoaies these cocks may be supplied from a 
cistern in the flat above. 

37. No common ground cock shall be attached tothe main service-pipe, except Ibc 
cock in the street. 

zB. Easy access for inspection shall be given to all cocks attached to wash-hand 
basins, baths, etc., by means of a bineed door. 

VI . WATER-CLOSETS. 

2q. No water-closet vrill be allowed to be supplied direct from a service-pipe, but 
must be supplied from a cistern on the same flat as the closet, and no water-closet 
shall be supplied by a tap of any kind. In self-contained bouses the lever and crank 
may work to a ctatem in the flat above. 

30. Erery cistern for the supply of a water-closet must be fltted with an efficient 
waste-preventing apparatus, so constructed as not to be capable of discharging' more 
than two gallons of water at each flush, and so that it cannot be made to flow continu- 
ously eitber by intention or neglect. The cisterns must contain from Eve to eight 
flushes in all places where the supply of water is not constant. 

31. The cisterns supplying all pan-closets must have a proper service-box attached. 



32. Every urinal nmsl be supplied from a cistern, which must be fitted with a 
waste-preventing apparatus similar to that above described for water-closets, so 
constructed as not to be capable of discharging more than one-half gallon of water at 
each flush, or supplied by a cock similarly constructed. 



—BATHS AHD WASH-HAND BASINS. 



33. Every plunge-bath and wash-hand basin shall be so constructed that the water 
shall flow In above the bottom, and be discha^ed from the bottom. 



IX.— WELLS IN COURTS. 

34. All water-taps in courts and closes, and on common stairs, to be self-closing, 
secured in an iron case, and properly protected from injury, and so arranged that they 
cannot be lett in such a poeition that the water will continue to run. 

X.— BOILERS. 

35. No boiler for generating steam shall be supplied with water by a direct con- 
nection with the service-pipe. Every such boiler must be supplied from a cistern 
either by a common feed-pump or an injector. 

XI. —METERS. 

36. Application for a supply of water by meter must be made on the printed form 
prepared for the purpose, and which can be obtained on application at the engineer's 
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37. All meters will be supplied by the commissioners, and a rent will b« cliarged 
for the same, which will include all repairs, except damage by frost, or fire, or by the 
working of any engine propelled by the nater. The position of the meter, and Che tine 
of the service-pipe leading to it. must be the subject of special agreement with the 
«ngineer. 

3S. Where the communication-pipes are of cast-iron, the commissioners will provide 
all materials, and execute all the work necessary in introducing the water into the 
premises, up 10 and including the dxing of the meter, and the whole cost thereof shall 
be payable by the consumer. 

XII.—WATER-ENGINES, 

3<). Air-vessels of such dimensions as may be approved of by the engineer shall be 
attached Co all water-engines. 

40. All watering-troughs for cattle to be of cast-iron, and fitted with a proper 
ball-cock in a covered division of the trough. 

XIV.— ALTERATIONS ON WATER-FITTINGS. 

41. Notice must be given to the engineer, in the form referred to in Rule 2, of the 
Intention to make any alteration upon the existing service-pipes in any premises, or 
upon any apparatus connected therewith, or of Cbe intention to fit up any new service- 
pipes or apparatus, that the same may be inspected by the proper officers of the commis- 
sioners, and consent given for the intended alt^ations ; and such alterations must be 
in accordance with these rules, and the new fittings must be stamped. 

42. If any lead service-pipe is less than the weight given in Rule S, and is foun^ 
out of repair and wasting water twice within dx months, the whole o( the same, so far 
as it is undergronnd 01 in unoccupied cellars, must be removed and replaced by pipe of 
the proper weight. 

Section 43 provides that defective valves, taps, and worn-out fittings shall be 
replaced by approved apparatus. 

44. If any tap in a court or close, or on a common stair, or at a urinal, be found 
open and wasting water twice within three months, though it may not waste water 
when properly shut, the same must be removed, and replaced by a self-closing cock. 

45. Information of any continued rushing sound heard in a house should at once 
be sent to the Water Office, or communicated to the engineer ; and all persons are 
requested to give timely information of any leakage or waste of water, whether the 
same be acddeotally, negligently, or willfully occasioned or suffered. 

James M. Gaie, Engineer. 
Watbr-Works Office, ) 

33 Miller Street, Glasgow, 4th November, 1879. ( 



For default in payment of water-rates. (The Water- Works Clauses Act, 1847, 
Sec. 74.) 

For not providing a proper cistern and ball-cock when required, or for not keeping 
the same in good repair, in districts where the water is not constantly laid on under 
pressure. (The Water-Works Clauses Act, 1847, Sec. 54.) 
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oners admittance into dwelling-bouses, or 
and 4 v. it., for the purpose of examiniDg 
(The Watcr-Works Clauses Act, 1847, 



For refusing the officen of the comn 
other premises, belweeo the hours of g a 
if there be any waste or misuse of wi 
Sec. 57-) 

For not having all cisterns, closets, siul-paas, and baths, so constructed and used 
as effectually to prevent waste, misuse, oiundue consumption of water. (The Glasgow 
Corporation Water-Works Act, 1855, Sec. 83,) 

For wrongfully doing anything in contravention of the Glasgow Corporation Water- 
Works Acts, or for failing to do anything in those acts provided for the prevention 
of waste, misuse, undue consumption, or contamination of the water. (The Water- 
works Clauses Act, 1863, Sec. i6.) 

If the apparatus in any house or premises be out of repair, or be so used or con- 
trived that the water is, or is likely to be, wasted, misused, unduly consumed, or 
contaminated. (The Glasgow Corporation Water-Works Act, 1847, Sec. 9.) 



, THE FOLLOWING OFFENSES. 

For suffering any cistern, pipe, ball or stop cock to be out of repair, so that water 
is wasted. (The Water-Works Clauses Act, 1847, Sec. 55.) 

For supplying or willfully permitting any person to take water who does not make 
an ^reement with the commissioners. (The Water-Works ClauscsAct, 1847, Sec. 58.) 

For taking water without agreement. (The Water- Works Clauses Act, 1847, Sec, 
5q ; and the Water- Works Clauses Act, 1863, Sec. 30.) 

For breaking or injuring any lock, cock, valve, pipe, work, or engine belonging to 
the commissioners, or for drawing off the water from any reservoir or pipe belonging to 
the commissioners. (The Water-Works Clauses Act, 1847, Sec. 60.) 

For willfully or negligently suffering any pipe, valve, cock, dstem, bath, soil-pan, 
water-closci, or other apparatus to be out of repair and wasting, or likely to waste, 
water. (The Water-Works Clauses Act, 1863, Sec. 17.) 

For using water for other purposes than those ^reed upon. (The Water- 
Works Clauses Act. 1863, Sec. 18.) 

For fixing any pipe or apparatus to the pipes belonging to the commissioners, or 
to a service-pipe belonging 10 any other person ; or for maiking any alteration in any 
such service-pipe or apparatus without the consent of the commissioners. (The Water- 
Works Clauses Act, 1863, Sec. 19.) 



>t be less than of the following weights and dimensions - 
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All taps must have the maker's name stamped upon them. 

The spindles of all screw-down loose-valve cocks, the screws of all diaphragm- 
cocks, and the keys of all tube-cocks and undei^jround stop-coclts must be of gun- 

The keys of undei^roond stop-cocks to be cast solid. 

All taps must be capable of resisting a pressure of 300 pounds on tlie square inch, 
to which they will be subjected in testing. 

All ball-cocks must remain tight under a pressure of 150 pounds on the square 
inch with the ball half immersed. 

All screws to be large and weU cut, and the key and barrel of tube-cocks and stop- 
cocks properly ground. 

In tube-cocks a passage for the water to be cut round the key, so that the raising 
or lowering of the tube will not affect the flow of the water. 

The screws of the ferrules to be made to the gauges which may be seen in the 
Testing and Stamping Office. 



Extract from " The Glasgow Corporation Water-Works An^endment Act, 1S59 "; 

Section 17. All the apparatus used or to be used for conveying water to the 
houses of the inhabitants and manufactories, or other premises supplied or to be 
supplied with water under the provisions of the recited aa, shall be subject to the 
approval of the engineer to the commissioners ; and in case of dispute between the 
pluties providing such apparatus and such engineer, such dispute shall be determined 
by the Water Committee of the Commlsdoners, whose decision shall be linal. 



CISTERN versus MX-LV'E. SUPPLY FOR WATER-CLOSETS. 
In the early part of April. iSSz. there was considerable controversy over the regu- 
lations adopted by the New York Board of Health under Che plumbing law requiring 
that in new work water-closets should be supplied from cisterns instead of direct from 
the service-pipes to the valves attached to the closets. During the controversy, Prof. 
Charles F. Chandler, then President of the Board of Health, addressed the following 
letter to the Editor of The Sanitary Engineer : 



The Board of Health of this city have been urged to modify Rule is of the Plan 
of Plumbing and Drainage adopted by them, to the extent that water for Hushing may 
be taken from drinking-water mains, or from tanks containing drinking-water, direct 
to a valve on the water-closet ; the tank 10 be dispensed with if a check-valve be placed 
on the pipe connected with the supply- valve. 

That part of Rule 13 affected by the modification is as follows : 
" All water-closets inside the house must be supplied with water from a special 
tank or cistern, the water of which is not used for any other purpose. The closets 
must never be supplied directly from the Croton supply-pipes. A group of closets may 
be supplied from one tank, if on the same floor and contiguous." 
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It U h«Id that the taking of water for flashing water-closets from special cisterns 
is a needless expense, and that no adequate advantage to the occupants of houses is 
gained, and that it is a hardship to manufacturers who make valve-closets, which are 
intended to be used without cisterns. 

The correspondence on the subject thus far received is sent to you with the 
request that you will ^ve space in your columns to make it public. It is hoped that 
the opinions of your readers, as well as your own, will be given concerning the pro- 
priety of modifying the rule as suggested. It is the desire of the board that these 
suggestions should be discussed in all their bearings. They further desire to state that 
they wish to insist on no requirement that they can be convinced is unnecessary. 
Yours very truly, C. F. Chandler, Friddtnt. 

This brought out a large number of responses sustaining the action of the Board. 
A few of the letters from water-works engineers who years ago went through 
the struggle that efficient water-works manners in this country are now carrying on 
against public ignorance and misapprehensioui and others which arc pertinent, in 
connection with the consideration of the causes of water-waste, are republished here, 
in addition to the regulalions of several cities where the inspection and testing of 
plumbing and fittings has seciu^d very good results, which are g^ven on previous pages. 
The regulations of these cities are printed not because the det^ls are applicable in 
every instance to conditions of American cities, but because they will indicate what 
other communities have adopted with very great profit to themselves, and which would 
be a guide in adopting regulations in cities of this country. So far as the cocks and 
waste-preventing cisterns that are required as a standard in the dties possessing the 
best managed water-works in Great Britain are concerned, tbey are, every one of them, 
in all their essential details, public property, and there is no reason to suspect that the 
authorities of any of the cities in this country would exercise their discretion by 
compelling the constmier to adopt any particular fitting or appliance or method of 
doing work which would result in fostering a monopoly. 



Me. Joseph P. Davis, who was City Engineer of the dty of Boston from 1872 
to 1880, wrote as follows ■ 

7> the Editor of The Sanitarv Ekcimeer : 

Sir ; The New York Board of Healtbasks, through your columns, for the ojrinions 
of your readers concerning Che propriety of modifying Rule iz of the Plan of Plumbing 
and Drainage, adopted t)y it. The matter is one of such great interest that I venture 
to offer my views. 

I am of opinion that the alteration suggested would result in evil ; it certainly 
would not effect an improvement. 

Nearly all the large cities of the country are suffering in various ways, and are put 
to enormous expense on account of the great waste of water that is occasioned by 
defective plumbing and the use of improper fixtures. A very large percent^[e of the 
entire waste (which in many cities is at least fifty per cent, of the whole water-supply) 
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is due to the use of valve water-closets. This consideration alone should prevent the 
board from modifying; the rule in the manaer au^ested. but there are also strong 
reasons against it from a sanitary point of view. 

Check-valves serve many eicellent purposes, but they are not certain enough in 
their action to be relied upon as safeg^iards to health. When once placed in a supply- 
[Mpe they are out of sight and out of mind ; their failure to act would only be discov- 
ered after the injury was done — perhaps health impaired or a life sacrificed. 

In New York the danger of baclt-flow is greater than in most cities on account of 
the inadequate and varying pressure of the water-supply, which leaves the pipes in the 
upper parts of the buildings empty, and at some points and seasons admits of draught 
during the morning hours in basements only. From this arises another danger, which, 
onder many conditions, will be obviated or mitigated by the use of tank-closets — 
namely, at Che time the closet is used there may not be sufficient pressure in the pipes 
to cause a flush, and the proper cleansing will be apt to be neglected. A tank would 
serve as a reservoir ; it would fill when the draught of water was least, and, therefore, 
the pressure in the pipes the greatest, and would furnish the necessary flush for the 
closet when the pressure was low. Joseph P. DA^^S. 

Mr. James M. Gale, the Chief Engineer of the Glasgow Water-Works, wrote 
thus: 

Corporation Watek-Works. 1 
Engineer's Office, as Miller Strebti > 
Glasgow, April i8, i88a. ) 
To ikt Editor ef The Sanitary Engineer : 

Sir : I observe, in your issue of the 30th of March last, that the question of the 
supply of water to wat«--closet3 dh-ect from the main service-pipe has been raised by 
the master plumbers of your city, and that you invite a discussion in your columns. 

So convinced was 1 that the system was a bad one, and was the cause of a great 
waste of water, that more than twenty years ago 1 induced the Water Commissioners 
of this city to prohibit the further use of apparatus of thai kind. During these years 
we have required every water-closet to be supplied from a cistern on the same flat as 
the closet, and that every such cistern shall be fitted with an apparatus of such a 
construction that the water cannot be made to flow continuously, either by intention or 
neglect. My experience during the twenty years that have elapsed since the issuing of 
the order has strengthened my conviction that it is a just and proper one. 

The objections to a supply to a water-closet being drawn direct from the main 
service-pipe may be stated as follows : 

First — The leather or other facing of the valve does not remain water-tight for a 
considerable length of time under the rough us^e that a water-closet handle usually 
gets. 

SeccHd—lhi escape of water, when there is any, is not considered by the occupiers 
of houses as at all objectionable, as it passes through the basin, and appears to them 
as assisting in keeping the drains clean. 

TMrd—li the handle is propped up, under a mistaken idea that the drains may 
thereby be kept clear, the water runs to waste continuously in large volume. 

Fourth — The system can only be applied wheiethe water-supply is constant during 
the busy hours of the day, and at the particular level at which the water-closet may be 
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Fifth — In the event of any repairs being required which require the water to be- 
shat off from the main, even for a short time, no water can be got to flush the closet, 
which then becoraes a source of danger to health. 

Sixth— Oa such an occasion, whatever foul air there may be in the basin will be 
sucked into the mnln, and, it may be, some highly objectionable matter as well. 

It may be, though I do not admit it. that the ball-cock o( a cistern is as likely to 
leak as the valve of a water-closet supplied oS the main, but in the case of the cistern 
there is no chance of foul air or improper matter being sucked into the mains ; and 
there we require that the overflow from every cistern must discbarge in such a manner 
that the attention of the occupiers of the house may be drawn to the fact. We have a 
large number of these valve-closets still in use in Glasgow, but wc are insisting upon 
their being gradually removed. If our inspectors find one of them wasting water twice 
within three months, we then issue an order for its being taken out, and apparatus with 
a cistern attached substituted. I have ao,faith whatever in tbe so-called check-valves, 
' as my experience of these is that they are generally found to be out of order when Ihey 
are wanted to act. 

I caunot see why the plumbers in any city should have a preference for any specific 
class of water-fittings. If, by a proper system of inspection, they are all required to 
use the same class of fittings, no one can have any advantage over the other. Their 
object should rather be to have the most expensive and the strongest articles intro- 
duced into all the houses they fit up, as upon these they will most probably have a 
larger profit than upon cheaper fittings. I can understand why a plumber, or any 
other man who has a patent, tries to push the sale of his patented article ; but it is 
against the interested efforts of such men that officials are appointed to protect the 

The consumption of water in your city is so high already as to attract our attention 
here, and if you introduce valve-closets it is certain to go higher still. 

I inclose a. copy of our rules as r^ards water-fittings, and you may make any use 
you please of them. I am, sir, Vour obedient servant, 

jAMEstM. Gale, M. Inst. C. E. 



Dr. Francis Vacher, the Medical Officer of Health of Birkenhead, England, 
wrote thus : 

Medical Ofkicer's Department. 1 
MuHiciPAL Offices, Birkenhead, [■ 
April 19, 1S82. ) 
To the Editor of The Sanitary Engineer : 

Sir : I have read with interest the controversy under the heading, " Cistern vs. 
Valve Supply," and have pleasure in adding my testimony to the wisdom of Rule 12. 

The Sanitary Authority I serve requires that ' ' no water shall be supplied direct from 
the main of the Corporation to any water-closet, but must in all cases be supplied by 
a waste-water preventer cistern, as provided in Regulation 10." 

And under Regulation 10, that " every water-closet shall be supplied by a waste- 
water preventer cistern, double-valve, to discharge not more than two gallons at each 
flush, such as Guest & Chrimes', Lambert's, Ashcroft's, Anderson's, or other 
approved kind, and tbe delivery-pipe from the cistern to the closet-pan shall not be less 
than i^-inch internal diameter." 
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These regDlatlons were passed in iS7g, and previous to tbb I had frequent occa- 
-sioa to draw atteDtion to the terrible risk incurred in flushii^-cistems from drinking- 
water mains. In tbis way, to my knowledge, fouling of drinking-water has actually 
taken pbce. Having one large cistern foe the supply of a closet and for general 
purposes is also objectionable, and not without danger to health. 

Doubtless a cbeck-valve often does its work well, but it is unsafe to rely upon it, 
and not possible to injure its working efficiently even for a limited period. The coin- 
cident opening of a water-closet and the drawing of water below it in the house is not 
by any means merely a remote possibility (as one of your correspondents writes), but in 
some houses an almost daily occurence. I am, sir, yours truly, 

Francis Vacher. 



In i88i, we explained to Mr. Parry, .engineer in charge of Liverpool Water- 
works, what was meant by valve-closets in this country, the term in England baring a 
diSerent signification, and there designating a closet of the Bramah type as distinct 
from the hopper, pan, or plunger closets. The following was his reply, which bears 
on the question at issue : 

Liverpool Water- Works, November ig, i38i. 

Water-closet apparatus of the kind described in your inquiry were allowed in 
Liverpool many years ago, but they were found to be so wasteful, and so objectionable 
«n sanitary grounds, that their use has long been interdicted. So far as I know there 
are none of the apparatus in use here now. 

Instances have come under my notice in which the consumption of water in build 
ings has been reduced from sixty gallons per head per day to three gallons per head 
per day by simply improving the character of the water-closet and urinal flushing 
arrangements. 

In waler-closeled towns the legitimate consumption is higher by about twenty per 
cent, than in towns where water-closels are not common. The waste which they 
occasion in the absence of proper regulations is very great, and from the information 
you have given me concerning the New Vork closets, I conclude that they are respon- 
sible for a large proportion of your extravagant consumption of water. New Vork has 
the benefit of all tixe experience gained by the large cities of this country, and if your 
authorities are in earnest they will have no difficulty in effecting such a diminution in 
the waste as will remove any danger of a water famine for several years. 

For the Bushing of water-closets, all intricate and elaborate appliances are to be 
avoided. The most simple and useful contrivance is the double-valve cistern, with the 
working parts in brass, or brass bushed, and a good ball-cock, with a down pipe of not 
less than one and one-quarter inches diameter, from a chamber holding two gallons ; 
this gives a flush which thoroughly cleanses the basui, and effectually carries all filth 
through the soil-pipe into the sewer. 

In New York, economy of water is not the only reason for urging the'adoption of 
proper fittings. There are serious sanitary considerations involved. It water-closets 
are in direct connection with the public mains, without (he intervention of cisterns, 
the water-supply is liable to pollution by foul gases. 

If your authorities entertain any doubt as to the sources of waste or the remedies 
required, let them select for experiment a representative district, comprising four or 
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five hundred houses, and without giving- any intimation to the inhabitants, oieasure- 
the Yolume of water flowing into it for two or three weeks. An approximate estimate 
may then be fonned of the rate of consumption with exieCing fittings. Let the houses- 
then be examined, all wasteful fittings removed, approved fittings substituted, and all 
underground leakage stopped. The eflect of these measures upon the consumption in 
the district having been ascertained, data will be afforded by means of which the result 
of adopting similar measures throughout the dty can be calculated. 

I am, yours truly, JOSEPH Parry. 



Professob Hbnrv Robinson, C. E., of London, contributed this valuable note : 

One of the most fruitful causes of w&ste of water in houses has been found to 
arise from the direct flushing of the closets from the water, pipes. TheruleinEi^laod 
is to prohibit this, and to require the insertion of a small service-box supplied by the 
service-pipe, and containing about two gallons of water. This being in direct com- 
munication with the valve of the closet, prevents more than a regulated amount of 
water being used at each flush of the closet. It has been found in practice that, 
without such an arrangement as this, enormous waste arises, and it cannot be too 
strongly ui^d on those who have to advise in the regulation of water-supply in large 
towns to adopt the most stringent rule on this point. Besides the prevention of waste, 
the introduction of such an appliance as the service-box reduces the pressure to a 
uniform head, which would not be the case were the flush to be taken direct from the 
service-pipe, and beyond this it is found that any leakage in connection with a service- 
box is attended with inconvenience to the householder, and this results in its prompt 
rectiii cation, whereas a leak direct into the closet might continue without inconven- 
ience to the inhabitants, but with a certain loss to the water company. 

Glasgow may be quoted as a town where excellent rules are in force. The regu- 
lations here are that no water-closet is to be supplied direct from a service-pipe, bnt 
must be supplied from a cistern on the same flat as the closet, and no water-closet is 
lo be supplied by a tap of any Mnd. Also that every cistern for the supply of a 
water-closet must be fitted with an efficient waste-preventing apparatus, so constructed 
as not to be capable of discharging more than two gallons of water at each flush', and 
so that it cannot be made to flow continuously, either by intention or neglect. It is 
further required that the cistern must contain from five to eight flushes in all places 
where the supply of water is not constant. Also that the cisterns supplying all pan- 
closets must have a proper service-box attached. 

Leed; is another large town which may be referred to. Here the regulation is as 
follows : ' ' Every water-closel has to be provided with a service-cistern of lead or cast- 
iron, with a ball-cock attached thereto, and every such service-cistern has also to be 
provided with a proper double-valve waste-preventer ; and every such valve or valves 
has to be so arranged as to let down at each pull or lift of the valves a quantity of 
water not exceeding two gallons. Also, that no pipe by which water is supplied to any 
water-closet is permitted lo communicate, directly or indirectly, with any part of such 
water-closet, or with any apparatus connected therewith, except the service-cistern 
thereof." In London, also, the water companies have strict rules requiring the use of 
waste-water preventers. 

The above regulations may be regarded as being the outcome of the practical 
experience of English water engineers. In the water-works with which we are con- 
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occted we have similar rules, and require them to be rigidly enforced. We do not 
consider that any alternative, such as specially devised valves, however ingenious, 
ought to be introduced. There exists a great amount of recorded experience in 
England, all pointing to the same conclusion, and all indicating the saving that ho* 
been effected by putting into force such rules as have been given. 



The following eitract from the report for iSyg of the Water Re^strar of 
Boston, Mr. W. F, Davis, certainly gives good reasons for making the tan on these 
fixtures practically prohibitory : 

"The permanent, serious, and continual causes of waste of Cochitusle water 
are through the use of hopper water-closets ; the so-called self-acting closets ; urinals 
which are constructed for a continual run of water ; the use of hand-hose for the pur- 
pose of irrigation ; bad plumbing materials and bad plumbing-worlc ; and the steady 
run of water which is suffered In winter time to prevent freaing. 

Where then vere five bopper-clcseU supplied in twelve monlhi they 

lenph of time WMS rcdaeed to 384.831 



Where (here were three hopper-cloHtfl upptied, in twelve 11 
Bj inbatituticK pu-doRU fur Iheie the coiuumptloa fn 



When iben »u one hopper-closet nippliei], in twelve month) It con. 

■limed — 154,780 

By nibatiiiiliiig a pan-cloiet the conumplion for the aime tengih of 

time wM reduced to '",57» 

Amountuved 4SS,"' 



Where then were three hopper-doiete lupplied, in twelve month) they 

By lubitiluting hi paot for the three hoppers, for the sune length of 

time, the conumplion wu reduced to ii3i;74 

Amount Bved 380,406 



Where there wu one hoppcr-clcnet lUppUed, in twelve monlha It con- 
By intHlitutins one Hlf-dodng dotel, for the ttme length of time, the 

coniumption wM nduoed to T9.»S 

Amountaived 475.»5 
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" The result of the above five cases shows, in thirteen closets alone, a total saving 
of 3,349,739 gallons a year, or a daily saving of 685 gallons for each closet, at the 
same time affording all the needed service. In these cases meters are attached, and 
the water is doubtless shut off at night, showing, in part, that the great waste was in 
the working hours of the day. But for the meter, which compels the consumer to pay 
for all the water wasted as well as used, the estimate of lews above given would be 
mote than doubled. Now, take the whole number of hopper-closets — i. c, 16,137 — 
and assume what experience has shown to be within the actual fact — namely, that one 
closet in five is wasting water in the same ratio of the five cases cited — and the total 
waste will exhibit the amazing aggrega^ of 4,419,630 gallons in every twentf-foar 



SUBSE(ji;sNT to the controversy over Regulation la of the New York Health 
Department, the Department of Public Works of New York, with a view to discour* 
i^[e the use of water-closets so constructed as to be wasteful of water, revised the water- 
rates as follows, though we believe these charges have not been collected in all cases : 

WATEK-CLOSET KATES. 

" For hoppers, of any form, when water is stipplied direct from the Croton sup- 
ply, through any form of the so-called single or double valves, hopper-coclts, stop-cocks, 
self-closing cocks, or any valve or cock of any description attached to the closet, each, 
per year, twenty dollars. 

" For any pan-cLoset, or any of the forms of valve, plunger, or other water-closet 
not before mentioned, supplied with water as above described, per year, ten dollars. 

" For any form of hopper, or water-closet, supplied from the ordinary style of 
cistern fitted with ball-cock, and overflow.pipe that communicates with the pipe to the 
water-closet, so that overflow will run into the ho]q)er or water-closet, when ball-cock 
is defective, or from which an unlimited amount of water can be drawn by holding up 
the handle, per year each, five dollars. 

" For any form of hopper or water-closet, supplied from any of the forms of waste- 
preventing dstems that are approved by the Engineer of ithe Croton Aqueduct, which 
are so constructed that not more than three gallons of water can be drawn at each lift 
of the handle, or depression of ibe seal, if such cisterns are provided with an overflow- 
pipe — such overflow-pipe not to connect with the water-closet, but to be carried like a 
safe-waste, as provided by the Board of Health Regulations — per year, two dollars. 

" Cisterns answering this description can be seen at this Department." 

The Sanitary Encineek thus commented editorially on these rates ; 

.\s far as they go we thiak they hit the nail on the head in discriminating against 
snch forms of fixtures as are conceded to be wasteful. Boston, some years ago, forbade 
the use of the form that is to be taxed %aa per annual, on account of its great wasteful- 
ness ; though there they mistakenly went to the other extreme, by insisting op a self- 
closing-coclc, which bad to be held open to permit even the 11 
consequently, such closets never were flushed and w 
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Thousands of these ckiseCs are now in use in this city, cheapness being their only 
recommendation. It is quite time that those who, to save the cost of putting in a 
proper appliance, thereby cause a waste that deprives others of water that they should 
have, should lie made to pay a sufficient tax to make this course no longer profitable. 

Those taxed ten dollars per year are the better fonns of water-closets usually 
located above the basemeot floor. They are also wasteful, although not to so great a 
d^iree as the former, and even when their valves are supplied from large tanks near the 
roof, a great deal of water has to be pumped that has leaked awaj through these valves 
without the knowledge of the owners of the building, who pay the meter cbatijes with- 
out knowing why they are so high or how it is possible to reduce them. 

The third class, taxed five dollars, are any forms of dstem-closets in which the 
entire contents of the cistern (if over three gallons) can be drawn off if the handle is 
propped up, and in which the overflow-pipe communicates with the service-box, so that 
if the ball-cock leaiis the leakage tuns unnoticed into the bowl of the water-closet. 
There is a probability of waste here, but not to so great a degree as in the two former 
kinds. 

The last fonn, on which no extra tax is placed {t'ro dollars being the rate hitherto), 
prescribes what is required in all the best managed water-works in Great Britain. 

Cisterns which meet these requirements can be made by any one, and are not pat- 
entable ; indeed, many involving this principle are now used over hoppers, and to 
come within aJl the requirements it is only necessary to cliange the overflows. 

In setting this standard of what is regarded as the least wasteful, the Department 
have acted in accordance with what is deemed the best practice in the light of past 
experience. 

Manufacturers of water-closets will do well to at once arrange to supply tanks that 
will meet this last requirement, as sooner or later there will be a demand for them. 
Architects will also consult their client's interest when they make specifications for new 
work, if they take into consideration the advantages, /n> and con, of the classes of 
fixtures that are to be taxed annually — tS "nd $2, respectively. 



THE BOARD OF HEALTH RESOLUTIONS AS TO THE WATER-RATES. 

e passed by the Board of Health of New 

" Whereas, It is important for the protection of this city that a water-pressure 
should be maintained at the highest possible level, in order to secure a supply for flush- 
ing water-closets and other apparatus ; and 

" Whereas, The diminished pressure caused by steadily increasing consumption 
and waste prevents the flow of water to the level of many floors, which would other- 
wise be abundantly supplied ; therefore, be it 

" Heiolved, That the Board of Health heartily approves the recent action of the 
Department of Public Works, in adopting a revised scale of water-rates, which, if 
rightly enforced, wil! discourage thoughtless waste and the use of appliances which are 
known to be wasteful and which should be prohibited on account of the limited supply 
of water to this city. 
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" Resehrtd, That tbe Depaitmcnt of Health will co-operate efficiently with the 
Department of Public Works in the eaforcenenl of all proper measures having in 
view the preventios of the waste of water," 



The following extracts explain more fully the matters referred to in the foregoing 
p^res: 

WATER-CLOSETS, VALVES. AND CISTERNS. 

(From the Sanitary Engineer. May iB, 1882.) 
To the Editor ef The Sanitary Engjneer : 

For the instruction and benefit of your numerous readers who do not " belong to 
the trade," will you not explain what is meant by the terms HngU or double-valves, hop- 
per-eocks, stbfi-toc&t, ttlf-closing-cocks ?" What description of water-closetsare included 
in the ten-dollar rate ? What description of water-closets are included in the five-dollar 
rate ? What are the waste-preventing cisterns mentioned in the two-dollar rate ? 

By giving a plain explanation of these things, you will greatly oblige me, and, I am 
sure, many others who donot understand the distinctions named. Very respectfully, 

P. F, VAM EVEfiEN, 

May II. 18S3. 116 Nassau St., N. V. 

The hoi^er-closets to be taxed (20 per year are the ordinary enameled-iron hop- 
pers, fitted with or connected to the valves and cocks which control their water-supply. 
These are innumerable in form and description. They are illustrated in every plumb- 
ing material catalogue and can be explained by any plumber. Those most commonly 
used in this city are a spring-valve attached to the side of the hopper and opened by the 
depression of the seat bearing against the spindle of the valve. They are supposed to 
close when the seat is relieved of weight and are aided in such action by a spring inside 
the valve. In some styles, called the double-valve, the water is supposed not to run 
when Che seat is occupied, but when Che pressure is removed the valve is arranged to 
deliver a certain amount of water and then cease running ; great numbers of valves are 
also set in the ground, a rod communicating from them to the seat. Another kind yet 
in use in this city is a stop-cock with a rod attached which extends up through the side 
of the seat and is operated by a crank after the manner of the ordinary wooden 
hydrant. 

The location of hoppers of the kind described is generally where they get rough 
usage ; they are often exposed to frost, and being in basements artd cellars, where the 
pressure is the greatest, they naturally leak the most water. It is a common occurrence 
to find the crank-cocks left open by careless servants and others, and when the spring- 
valves are used bricks are frequently laid on the seat to keep them running in the win- 

The class of closets taied %\q per year are any kind other than these hoppers, 
which are supplied with water through the valves described, or any other kind of valves, 
without the intervention of a special cistern for the water-closet. A large tank in which 
the water connects directly with one of these valves or cocks on a water-closet, so that 
'ite supply can be drawn without operating any valves in said tank, as, for instance, 
would be the case with the large storage-tanks on the upper floors of buildings in this 
city, would not be considered a special tank within the meaning of the rules. 
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The tfli 00 valves and cocks on the pan and improved forms of closeis is made less 
than in the case of hoppers, because, we presume, the conditions of their use make 
them less wasteful, but that they are also wasteful there is abundant evidence to prove. 

For an explanation of the forms of cistern-supply taxed (5 and (2, respectively, 
we refer to au article by " Sanitas," quoted below, which fully explains them. 

We have not illustrated any form of water-closet or valve, for the reason that it 
might be deemed a reflection on the particular make selected for illustration. This we 
desire to avoid, as the rules affect all makers and kinds alike. 



The following abstract from the articles by " Sanitas," c 
in The Sanitary Engineer, explains the revised water-i 
Department of Public Works ; 



" Plumbing Practice," 
Ces of the New York 




Figure r shows the ordinary cistern now in use over water^rlosets where the flush 
is produced by the lifting of the water-closet handle. 

Thjs kind of a flushing apparatus is taxed $5 per year, I presume because there 
is a possibility of waste from two causes : First, should the ball-cock A leak, the 
water leaked will flow unnoticed down the pipe D into the water-closet. This pipe, 
it will be seen, serves as an overflow as well as an air-pipe for the service-boi F. Sec- 
ondly, if persons are so disposed, they can fasten up the waterrf;Ioset handle so that 
the water can run from the cistern into the water-closet indefinitely ; which is possible, 
because when the water lowers in the cistern, the float B will drop, which action opens . 
the ball-cock A, so that after the contents of the dslem are drawn off then the supply * 
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from the ball-cock can coDtinue to run out of the dslem into the service-box F, thence 
into the water-closet. It is true that several inventors have applied for, and possibly 
have obtained, patents for arranging a water-closet handle so that it can be fastened up, 
expecting to sell them to the unthinking people (and there are many such) who imagine 
that by pennltting a stream of water to run into a water-closet they will keep out 
seweT'^as. I do not believe these devices have met with much sale, nor do 1 believe 
that with a good flush from a properly constructed dstem people will, as a rule, hold 
the handle up so long as to materially increase the consumption of water. I notice. 
bowever, that English engineers have acted on that assumption, and probably their 
experience is of more value in coming to a conclusion than my opinions. The require- 
ment, however, to carry the overflow down lite a safe-waste and not into the water-closet 
as hitherto is a very poor one, and needs no argument, for it seems perfectly clear that 
when the water from a leaky ball-cock can flow down an overflow-pipe into a water- 
closet such leaks are not likely Co attract sufficient attention to induce a householder 
to have the ball-cock repaired, but when carried like a safe-waste it will be HLely to 




Figure z shows a cistern tha 
required by the new rates to secur 
acter are used io most English i 
patent cimld be pracuied for then 
little detail on which he might sec 



combines the features and meets the conditions 
the lowest tax. Cisterns of substantially this char- 
ties. They ate nol patented there, and no valid 
here. Of course, some maker might get up some 
. patent, but alt the essential features are public 



property. By reference to the sketch it will be seen that when the ei 

water is at the same level in both compartments. This is possible because the valve G 

: Js lifted, permitting the water in the storage part C to flow into the measuring com- 

Jpartment D. When the handle is palled the valve G closes the communicatioo with 
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Ihe meaauring compartment D, anil the valve H is lifted, Bilowing the contents (3 gal- 
lons) 10 pass into Che service-boK E and thence to the water-closet. Where hoppers 
are used, the service-boi E is not needed, but with most forms of water-closets it is 
necessary in order to secure what is called Che after-wash, which fills the bowl after the 
flap-valve, pan, or plunger in Ihe closet is restored to its place. This after-flush is 
possible because the valve H is larger Chan the outlet I to the water-closet, so that 
when the cislem-valve is closed the service-box retains the water that the down-pipe I 
has not carried oft. This quantity makes what is called the after-flush. It will also 
be noticed that in this cistern there is no overflow-pipe communicating with the water- 
closet like the pipe D in Figure i, but the pipe K serves as an overflow and warning 
[Mpe, and is required to terminate where any leakage can be readily noticed by the 
occupants of the house. The tracing of these overflow-pipes to see they are properly 
run, 1 imagine, will give plenty of work to the inspectors. 

The tube F is to give air to the service-boi E, so the water will run off when the 
valve H is closed. 



Figure 3. 

Figure 3 shows what is familiarly called the double-valve cistern. Large numbers 
of them are now used over hopper-closets, and are operated by connectil^ a chain or 
wire from the lever on Ihe cistern to a lever-attachment under the seat, which is operated 
when the seat is occupied, or to a door. It will be noticed that the essential features 
of the No. 2 cistern are also in this one, and the same result can be secured by 
reversing the order of hanging the valves. In this the waler is all retained in the stor- 
age-compartment until the seat is depressed, then the valve G is opened, and the out- 
let-valve K to the water-closet is closed. No maCCer how long the seat may be occu- 
pied, 00 more than the contents of this compartment can be drawn off. It will be 
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noticed, however, that, like Figure i. the overSow-pipe communicates with the pipe to 
the water-closet. To secure, therefore, the benefit of the lowest rates the only change 
required in this cistern is to take the overflow down from tbe outside like a safe-waste 
from a point below the air-pipe, which should be extended. 

I must confess that I think these rules are sound, and I only trust a system of 
inspection will be instituted and maintained that will secure tbe impartial enforcement 
of them, and I apprehend that if this is done there will be far less complaint than 
when parties who have cheerfully gone to the expense of meeting the wishes of the 
authorities find after a time that their friends and ndgbbors who may have ignored 
them are not molested. If all are treated alike, then manufacturers, plumbers, and 
householders can know what to depend on and will have no cause for complaint. 
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The Sanitary Engineer : 



CIVIL AND SANITARY ENGINEERING 



PUBLIC AND PRIVATE HYGIENE. 
Heney C. Meyer. 



— Tki Natx 
*'1C usntifyLDf^ (ose« that the public, u veil as spedaliau, ue eaough iateresied in Sa 
ten to give gntnlanlul support io a, periodical ably eudeavomig to impart much Aceded aj 

"Tub 
Sauitaiy E 

GiattU. 

" It hs* dotie u 
S^ngfittd BtfuMice 

" Thb Sabitaky 

"Thh : , , , , ,. 

The papOT pRpared tor It are from the pens ol Ihe ablcisl expertfii and treat of ipecialtiea the ducoaucm 
of nhjch ii ciaenliai to aa iutdliffcot comprehcuioa of ■auitaiy growth ancl pTGEreag,*' — MemthU 

"The leading jouiiat of the kind publiihed in the United States."— 7ni^ Timrs, Da. it. iSBs. 

" The best journal of lu cla» in Ihii a,aatTf."—Bridgtfort Standard. Dtc. 30, i88a. 

"Standan] authoiity on matten pertaimog to iti specialty."— ^ m. J/nrAffiij/. 

"It is a journal with a misbion — that of raiiiiig Ihe Low itandatd of Sanitary Engineering which 
eiisti lo the United States. Its )ute editorial staff includes the names of lonie of the best known and 
most practical writers in America on health subjects, and BO pains or cipeoM are spued in makiug the 
paper useful to the fullest ti\aiX"—EngiiiteriHg;, London. 

"It would be impossible to point out a jiublicaliari in which the department of public saniutlDi] 
receives greater or more careful attention than in the journal of which we have received the fifth And 
siith volumes. Whatever fault may be found on this side al the Atlantic with Ihe newspaper proa at 
AmecTca, it is an undoubted fact that that |>ortion of the periodical literature of Ihe United Stales which 
I is devoted to science, occupies a most distinguished place amooj[Bt Ihe scienlific press of the fflc^e. 
Tna Sanitary EKciNaaR stands high in this respect. In its nues Ihe various subjects relaHng uj 
public health — diainage, water supply^ ventOatiou, nesting and ugntlng — are most conacienlioDily at- 
tended 10, shortcomings and abuses being fearlemlr exposed » and care beituc taken to have all expressed 
0[HQions upon technical matters prepared or revised by specialists.— >/ffffl, LondffKt 



Seld by Newsdmltrs, 10 etnis a copy, 
Suiicriflion, %4,ooptr annum, post-paid in United Statet and Canada, 

Gnat Britain, go shillingi. 
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THE FOURTH VOLUME 



The Sanitary Engineer. 



A VALUABLE VOLUME. 



No book of more permaneat value can be put into a libraiy than the fourth volume 
of The Sanitary Engineer. Its contents cover a great variety of topics, relating to 
preservation of health in our cities aad homes, by some of the very best authorities in 
this country and Englttod. From the great number of articles of permanent value, wc 
select the following as indicative of the scope and character of the whole : 



.jtriiV™.- 



Rifeti e/ tkt Cemmltla tf A' 

TogElher with the ten of [he » 

the TVgulaticm af fldulteralion by Imh, and wne 

of Ihe IceUlUioD in ihis StMe ind New Jmey, 
■ad th^C naw befoit CoagtHH. 

Rtcntt Hislary n/EUclric L itkling, aitd Hela 
M Ikt Frmni CimdiiisH sf Ik* EUctric Light. 
—By Pfuident Henty Morton, o( Ihe Sttvem 
Institute of T«cbiia]ogy^ 

LttttTttca Ysung Arekitici an Vntilaiiaii 

and ventiLitiDii of fauildinsi. By Dr. John S. 
BiUingi, of the United Stata Atny. 
IValtT A naif lit.— By Dr. Chatlei Smut, U. 5. 

lary effect of impute wUet mppliea. and the ap- 
ptDved methods of wAter aaalyvB. 



Ennintrring. — With ipeciai attention to the 
lateit multi attained in the DiBptml of Sewage, 
By Prof. Heni; Robinaon, C. E., of LoDdcm. 

A ver-f llamtgh JiscmiiBn a/ Ikt Sifaratr 
SyttttH 0/ SewtrAgt. — Especially ai applied at 
Memphis. Pniticipated in by Robert Rawlinioo, 



C. E., C. I 






In the Food and Drug Depaitnwnt will be 
foandcheteitof the New York Law, the Adol- 

cutreot adulteialioiu by expena la this couatry, 
England and France. 

Among ita miacellaneoiu aiticles are the text of 
the Plumbing Law for New York and Brooklyn ; 
the Regulatioax and Blank Fomu of the Board of 



ry gnat variety of practical n 
loet valoable feature o( this jo 



nal. 



will be fo 



rctric Ughllng Departnuat 
tct form the EateatdiKoveries 
makingf and electric Llght- 

Ciies, prepared by an eipert on these topics. 

ation of epidemic and other diseases are discassed 
in its Sanitary and Health Holes by the beat 



Bound in clolh, $5. Foitagi, 40 cints. 

THE SANITARY ENGINEER, 

140 William Street, 

New VorlE. 
Obtainable at London Office, g2 and 93 Fleet Street, for 201, 
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THE FIFTH VOLUME 



The Sanitary Engineer 

Comprises Ibe twcnty-six weekly issues from December to May, i8Si-a, aod it is tlie 
first completed voltmie of The SANtTARV Engineer as a weekly. As our firct and 
second volumes are out of print, this volume, in the main, is a treatise on the elemen- 
tary as well as the hig^her branches of sanitation. 

We give below a general outline of the main subjects embraced in Volume V., sub- 
divided, so that it may conveniently be seen why this volume should be in the hands of 
all, and particularly be read : 



By plumbers, becaue of the thotougli dis 

■nd abroad, and Icttcn on ume inbiMt fror 
pnclicit plumlKTm IhnlughDut Ihc United Suid 
Descripliam of the plumbing work of ihe Vsn 
deibilt hou>« in New Vorli, and otber fine job 
(illuitnited). with piacticil rommenti on umc b] 

Board of HEalth ruin, ecc, u relating V 
plumbing aiid the plomblng liiwi ip this Stall 
ud elsewhere. 



rtidei c 



Plumbing Practice by 



By steam fitters, because of a leriei of 
papen tiy"ThcTiDUB,'^ a practical man, on piping 
of buiUinga and subjecta of actual erperience. 
Illustrated. 

Bv GAS FITTERS, because of the theoretical 

bumen aud ga> a> an illuninant. Illustrated. 

Bv ENGINEERS, because of a course of 
papen on the dniiiage of WaflhingtOD, D. C. 

The separate syBtem of seweiage, by Robert 

A namber of editoiiab on New York's water 
snpply, and a collectioa of anlclea on water 
waste, giving the views of hone and foreign engi- 



neers, together with rep 
Dughly studied. 
Bv ARCHITECTS, I 



d regaLatiooa of 



il has b 






U.S. A. Also for' 



I suggested of impottance in 






PHAR. 



By druggists, chemists 
MACISTS, because of the report of the eipe 
appointed by the New Vork Stale Board 
Health on food and drug adultenUion, 

A series of articles on drag adulteration, 
Alfred Senier, H. D., F. C. S., and numcrc 

and drugs. 
Bv PHYSICIANS, because of the infonnati 



Bv HEALTH BOARDS, for the same reasons 
aa plnmben, engineer* and physicians. 

By THE HOUSEHOLDER and genenl public 
for all Ihe reasons above mentioned. 



Bound in clath, %% Peslage, 40 uhIi. 
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Obtainable at London Office, 92 at\d 93 Fleet Street, for lis. 
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THE SIXTH VOLUME 



The Sanitary Engineer 

Includes the tweniy-seven issues from June i to November 30, i88a. 
The following are a few of the many articles of permanent interest : 



T^lDsnud dcKTiptlons of t)« plumbing work 

K. VuderbUt, Conitliui Vandcrbilt, Ex-G<». 
Simiiel J. Tildeo, John Sio«ie. Abo of the 
"Mill! BuUdms"(lheUrseit office building in 
Kcv York), and Minol, llDopcr & Co-'g Onnmcr. 
ciil Baildinfn- A Russian Lath EiUbluhinenc 
in Eostos and the SI. James Hate] Is Bultlnore. 
" Ecrlio Setrsnge." Ad ekborue repoit at 

M. A. Duraod-CUye, Engineer-ia^hief of 
BtUbm and Koada □( Paris. 

"TiapSyphasage." Report with illuitracioD 
«f cxperimentB for Kational Hoard of HeaJlh. By 
Edir. S. Philbtick and E. W. Eowditch. Alio by 
CoL Ceo, E, Waring, Jr. Alio in England hy 
S. S. Hellyer, Eaq. latenKlag and valuable 

"Coveringi for Eleam Pipes." Reinlla of 
Some Eipenmenti. By Mr. M. J. Biid. 

Weekly "Mortality Reluins" of the lewling 
cities in the United Staiea, with " Notes and Ab- 
lOacIs" from RepottiDf Health Officers and cor- 
mpoadcnts of the National Board of Health. 
These have been printed each week, begioniog 
with Iwe of October 13. 

** Tin in Canned Fruits." By Prat. Albert B. 

" Negro Mortality of Memphis." By Dr. G, 
B. Thornton. 

"PnHman Sewerage." Abatract of paper de- 
ierilring 11. By Benezelta Williams, C. E., Engi- 

" Letters ID a Vouug Architect do tIcBIingand 
Ventilation." By Dr. J. S. Billings, Surgeon, 
U. S, A. 

A model pUn for an " Improved Tenement for 
Working Men in New York." 

" Burning of Town Ref uk at Leeds." 



"Unsealing of Traps by Momentum"— 

Mem. Philbrick and Bowditcb, and Col. Ceo 
E. Waring, Jr. 

" Water Wute Prevention." " Regulatioc 
Eieter Water Worka." A paper by Ceo. I. D 
con, M. lust. C. E., read before Society of A 
" Report of Boeion Committee," and report 
remits in Cindanati. 

" The Maisachiuctti Law to Prevent ihe Ai 
teralion of Food and Drugs." 

Pnictical articlei on " Steam Fitting and SIi 
Heating." By "Then 



Port of LiverpooL 



g the' 



ating Oila Bill for Ne» 



Baidwi 



le Effect of Wat 
im, M. 1 



1I.C. E 



By 



" A Form of Specification forSteun Fitting of 
an Eigbt-Sioiy Apartment House." 

" Report on Oil Testers," 

An article on the " Sewerage of Brighton, Eng- 
land-" With reports by Sir Joseph Bazalgetle 
and J. Bailey-Denton. 

\ papers on " Water Atialyiis," from 



"Leul Poll 

Harvard Medi 

In addition i 



usual r< 



lof qi 



By Dr. Ed». 






. Wood, 



trie Light luduitriea. This latter 



r either Int. 



by Chas. Slagg, Aadstant C G. 

"The Relative Uses nf Gas and Eleelricily." 
By C. WiUiam Siemens, F. R. S. 

"The Management of Heating Apparatus. 
By Edw. S. Fhilbrick, C. E. 

Bound in eleth, $3. Postage, 40 centi. 

THE SANITARY ENGINEER. 

140 William Street, 

New York. 
Obtainable at London OEBce. 93 and 93 Fleet Street, for i;^. 
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THE SEVENTH VOLUME 



The Sanitary Engineer 



Includes the twenty-six weekly issues from December 7, 1&82, to May 31, i 
Amont; the articles of permanent value may be mentioned : 



Hrai tin PlumSing Ln 
rerk. A ddcrlpiion of tl 
by the depanmeDt. 



e of C 



LaLtary amaffc- 



£iq., the Kcrlahire ApartmcDt Hduk, Home far 
AgEd Femilca. and the Dunoiii OJSce Euildbg. 

Tlu Stiam H,ati»g Onx/ania im Nrn, Y^i. 
ULnatTated dvBcHptioD oL 

Full absliacl, wilh iUuicncioiu, of [he records 
In the McClaikt} Pattnl Stiit for Tmp VenliU- 

AWr. A«ri«of.r. 



nilh this pTDblem, the 



Atlantic Coatt RaarU. A Report byE, W, 
Bowdiicfa, C. E., to the Natlooal Board of Health. 

National Board 0/ Htaith, Congieiaunial 
Debates on the. 



Lfod Burning. Appantvs and Peomss d^ 
Gai Filling in an Offici Building. Deacrip- 



er read before the i 



rt Bngga, M. loat. 



eratioD of Ehe food ai 



large. 



of home 



ject publiihed. Carefully prepared reviewi o( 
the repcrli of health oScen, and the cuneat •u- 
itarf liteiatore, Aniven to a great variety of 

nipply, and ateam filling. Record of Patcoti, 



Bound in Ciath, %%. Fosiage, ap cents. 
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140 William Street, 

New York. 
Obtainable at London Office, 93 and 93 Fleet Street, for 15/. 
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THE EIGHTH VOLUME 



The Sanitary Engineer 

Comprises the tnenly-alK weekly issues from June 7 to November 39, 1883, and is 
replete with interealing information for every intelligent person. 

Among the many important articles of pennanent interest, tlie following aiay be 
mentioned : 

r. John5.BiUingi,Sur- lUuilralid Diicrif*iim of Iki Plumiine, 

Hialii^,LiglUi,it,aitdVBUUaiio* intht/ol- 
Iimittf BuildiHft: Tbe MuqiuDd Hoiuei, 
Apiirtmeiit bouse at MadiwHi Avenue nqd 
Thirtieth Sireti; New Library Building, Columbii 
College 1 the Duncu-OIBce Building, Knwihame 
Apirtmenl Houie, all in New Yorli City. Plumb, 
ing in residence of Thos. Cnig, Bk],, Montreal ; 
Tbe GovernmeDt Priating-oSix, Wamhingtm ; 
Tbe Hdbonl Rcslituiul, London. 

A Niml sib/ Omammlal FiTi-Etcaft.— 
Illuitnited. 

Plan ef /mfrovid Tnumi^i f^ Wsrkint 
PiofU tricUd bj Iht CerfiratioH of Trinity 
CKuTck. 

Plan «/ a Public Skimer-Batk in Berlin. 

Tht Tnnre^unian Batki of Attor Flan, 
Nm ?"»-:*.— Illustnted description. 

71u Vitnna Eliclrical EjtHiiliaH.—A seiies 



jects treited by Ths Sahitarv Ehginbek. 

Also the cnirent infumuitkm of the Opoatiail 
of tbe food ndulceration [awi, record of ruling 
and prvoeciitioiu, and copies of laws ; the weekly 
and monthly mortality table of the principal dtiei 
of the United States, together with ■ large 
amooat of home and foreign health notes, the 
most complete csllection of data on this subject 

and steam^fitlmg ; record of patenti, and the 
current record of projected buildings and coostmc- 

interesl to eontracton, engineei 



geon U. S. Army, 
galivepap™ 


A Knes of « 


ri^n.l„d«g- 


Sl.am-Piltim 
•■Thermus." A K 

Sleam Appaiatui. 

Lril,rtloay«. 
ytmlilatien.—Sj J 
Army. Acontinua 


t and Stiam-Hialing.—'By 
the fitting of buildings with 

tArchitKlM Htalingand 

obnS.Billingi, Surgeon U.S. 
ion of the lUnttnted aeriei. 


T/U Uh ef Lied fer Cenvying and Storing 
JfaJfl-.-By Prof. Wo. Ripley Nichols. A 
valuable contribution giving the reiulH of eipei^ 


ieneeau 


d invesliga 


ion up to the 


preseol time. 


Engii 

man PI 
articlH 


fipecialin 


•eriei of illu 


-By a Joumey- 
•trated pmclical 
leal Horkera. 


o( the V 
Mr. Wm 


5<<>£/«.— Giving illuunled ducriptioni 
Pickhardl and Mr. Frank Work, New 


A Stritioflll 
Brock, giving thee 


•lirattd Ar 
pired patents 


.triLS 



lllnitraiid Diicri/tian if Ikt Snaragr and 
»'allT-SltpplyiifB%nMlait,inSilaia,in 1773.— 
By W. Doerich, C.E. Of biilortcai interest. 

Tkt Liirnur Syiiiitt o/ iVwcrnfr.— Carefully 
prepared reviews of iu claim in connection with a 
report on the lytten of Dt, Overbeek de Meijer, 
and a diacuHian of its applicability for Baltimore. 

Tkl Rilaiion if Soilt 10 //Ma*.-Giv*ng 

By Raphael Pumpelly. 

Siiam.—'Mf the lace Robt. Briggs, M. Insl. C.E. 
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THE NINTH VOLUME 



The Sanitary Engineer. 

For Civil, Mtchanklt, and Suutaiy Engioeen, ArchilecU, Hutlth OBicen. Plnmben, Slcam-Fiitpn, 

iDK tfae public health, the Ninth VolDme oE Thi Sahitahv Ehohibk, iadudiog the i6 we^^is^e^ 
from December ^ i&fl^. In May 99, 1S84, coataios mach matter nf great value, tti articLes are prepared 



Thef 



rabjecl 



The Dutin and RrtfmaiiUitin of Stair 
National Oj^ctr!t/Hallk,\a a series q( . 
torials of much vignt. 

Cttri/KUy~pnfartil Rtvimt eflht Riitrli of 
Slatia«d LkoI Board! of H,alth,w£\i,^ one 
of the mOEt complete records of the piesealcondi- 

Britaia nhich is accessible to the reader. 

Merlaiily Sialiilici o/lkc Um'ttd Statit.pn- 
Mnted in a weekly table very carefully compiled, 
nrilh weekly notes on the health of the Uniled 
Stalea, Canada, and Europe. 

yitai SlalMics.—SevstaX valuable papers by 
Dt. J. S. BilUngs, on the compuUtionof these 



Nh^, 



tiAdu/l 



ri/fxoi^.— Illustrations of Buildings ii 
ork and London. 

TAt FuUic Schtol-Houirt ef New Ver 
An indiive, acctuaie series of Reports 1 
■1 Agents, with illuatiBtions of Che moat 



Plumbin, 



le Public Fro- 



DDof Batl 



ihine Atfreitticeskif.—A discus^on bv 
««». BDd^Joumeymen Plumbers. 

Its mon strictly Technical Articles contain, 
among others I A Nietcry 0/ American Waler- 
Wi^it Praelice, in its full Reviewsof Reports of 
-WsIei-WDrki Engineer! and City EnEineeis. 
These are probably the fullest notice of this lub- 
ject which is accessible. Commenti on Notable 
F.jianiBlesof Water- Work Coustmction at home 
and abroad. Reponson the Quaker Bridge Dam 
(New York Water-Supply), by B. S. Church, 
C. E., and Isaac Nekton, C. E. 

Tke WaierSaiilip/ London.— A. series of 
papers by an Engfish Waler-V ' " ' 



e Unit 



A IJUrrough Description of the New Main 
Srwerage Syelem of BBStsn, >f<ui.— Elaborately 
illustrated. These anlcles. both leit and illus- 
trations, were prepared by one of Che EogiiKen 

IllnttraledDeKriUiom e/Flumiing, Healing, 
Lighting and Venlilati^ 0/ Notailt Bfildin^, 
showing the best modem practice. These include, 
among others, the MetropoUtan OpenuHoose, 
Stables of Mr. Comeliui Vanderbilt, tlie Manhat- 
tan Storage Warehouse, the Russlaii and Torfcish 
Baths in the Hoffman House, the Mutual Life 
Insurance Company's Building, and Bridgeport 
Hospital. Theie descriptions jue prepared with 
great care, and are fully illuacraced. 

American Plumbing Practice.— ^y a New 
York Master Plumber. 
Engliik Plamiing Praelice.— by an English 



oped. 



is best dev 



. . Steam-Fitting and Stiam-Neating 0/ 
Heuses.—^y a Practical Steam-Fitter, under the 
nemde flume" Theimus." 

Cai and EleclricHy.—'Pmeano, of Gas Mano- 
facture. The Vienna Electrical Exhibicionisde- 
scribed, with illusCracions, in Che Special Corre- 
spondence of an American Electrical Engineer. 

Healthy Foundations fsr Homa.—K series of 

inqu^ ^d rlpl'ies by the' t^sl ^Call^e an. 
chcritieson Practical Questions affecting House- 
Construction, PI umbing, Waler-Supply, Meacing, 
Ventilation, Sewer BuUding, Reservoir Construc- 



tmfkie Sevy 



Cause of Che Floods in 
Cion of Plumben '» 
Hoosekeepen 
atus, Hysnene 

Projected, etc.. 



end Englitk 
fleeted by ^^i- 



e Ohio Valley, the Rela- 



Bound itt cloth., -wilh Index, S3- Postage, 40 cents. 

THE SANITARY ENGINEER, 

140 William Street. 
Obtainable at London Office, ga and 93 Fleet Street, Tor 151. Neiv 1 



>vGoo»^lc 



THE TENTH VOLUME 



The Sanitary Engineer 

Includes the tweoty-siz weekly issues from June 5 to November 37, 1S84. 
Among the aiticles of permanent and spedal interest may be mentioned : 

Smtratt of Watnhiiry.—litxmAoa, witli 
luitnleddcUils. 



ffalaillExkiiili al tlu InltmaliimiU Htallk 
Exkiiitim, ZnHil^.— Thue illuunted dncrip. 
tioni were prcpurcd by BTKCuliflU, 'Uid poiiai 
moR than diuATTatcren. indDded m which an 

toot to plumhen \ dacriplioa of CUrk ■ procat 
iDT "fwoing -pd purifying w.ter ; iko itluu™. 

Illlen; iUaiIni»d deKii]jtioa of tia.a ovedii 

method! of KpuitJDg cream t^ mechuiciil okuu, 
and a dociiplion of lelrigerumg nuchiDci. 

Lmdm M'BftrCm>a»I(t.— Elabonre deacrip- 
tlon, auoding through Hveia] numben, of the 

. panlci, (hawing Kction of tbeir Glter-bcdi, and 
la hydraulic 



boroDgh cogirK 

Mings/ Nslahti 

rk: re^e Dee of Henry G-Marqiucd.Ebq., 
rk; ruidence comer Mad iaoo Avenue nnd 
nth Street ; Berkshire Apuiment-HoQie ; 



!V^^*'^» 



H. H.Cook, Eiq., Nen 
SUatit-Fillin/> and Sltam-Healinf.—^j 
TacticaL Ateam-£tterf under the ihm dt/Iumi 
Tbcrmui." CoDlinoation of Kiio. FuUy ill 



practicaL 
'' ThtT"! 

Pubti 



UrlnaU 0/ Pa^ 



— Deacfiption. 



^tr: 



Englitk PiKmSinr Praclicl.—Vv ai 
Joumeyinui Plumber. These aRid« 

thorough workman, and of special it. . 

mechanics in any pun of the globe. 

Nra Mitked <,/ Iliatini Tmo Baittrt by Onr 
f*'a/«--Aaf>._WitbiUuUntiongandde»Tptloo. 

Til Sr/ienarl and Vtnliiatien of Trafi.— 
Critidam on the report of MesKs. Patnam and 



Iron as a Mattriat /or Purifying PstatU 
Waltr.—By Fnif. William Ripley Nichola. 

Filtralian ef Ctrtain S<Llin4 SolitHoia 
IkrsugK Sand.—K'oeaK,\ at paper by Prof. Win. 
Ripley Nicholi. 

Hialtky Fimndaliini fer Wmuh.— Seriea of 
papers, ifluurated, by Glenn Btown, Architect, 

Sigkli 'A Tinanl, KC<ifying^ ImnUar^ 






.( New.Yc 



;e Daly, of Ihe Court o 
n/w Hydrepkthia.-- 



-Illustrati 
ieicripli« 



iptcd and editorial commenti on thi 
mintiin tkt Hull Gntral Infirmary 

icidand Lumftd Bldt.—Ka elaboiat 



fr88«. 



,-SeriH 



dflfia. 

Syittm sf Utating Hsniit in Gtrmany 

if lu'n'a,— lUiutratcd article. 

PHt-Hsla in Nra yiw*.— Series of illusi 
descriptions of lome of the notable inni 
tenemenc-houie*. Edilorint comments cha 
the Board of Health with want of energy in 



„._„ , — nhing details of homes. 

Xntable by-passe* In aninging tiap-fencilation. 

Htaiini and ftntilating MattackntHlt In- 
itilnlt ef Ttcknaitnry.—'Qat.A^oa of methods 
employed, hyS.H.Woodhndge. Fully illustrated. 

Atretien ef i-Kt/aM-Wa/w-.— Editoriai on 
report of ITof: Albert R. Leeds, on the results of 
the snalysis oE the Schuylkill water. 
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^ooen in'rejecting these b 
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'''^ American Sanitary Engineering^ 

By EDWARD S. PHILBRICK, C. E. 

Fully Illustrated tuitk tkirty-iwo Figures and Plans of Sewers and Sewer-Affliances, 
Ventilating and House-Draining Apparatus, etc. 

American Sanitary Engineering, by Edward S. Philbrick, C. E., is written 
by a gentleman of great experience in planning sanitary works, and is especially 
adaptwl to the difficulties met with in constructing such works in climates o£ 
greatly varying temperatures. It contains a very careful summary, in brief compass, 
of the principles of city, suburban, and household sanitation. The subject of which it 
treats is generally recognized to be of steadily growing interest and importance, not 
only to the architect, engineer, and builder, but also to the general reader and house- 
holder, who has a vital concern in understanding the principles which secure health in 
his home. In this book has been presented lor the first time in this country a resume 
of the entire subject in a clear and convenient form for professional and non-prOfes- 
sional men. Its value was promptly recognized and testified to by the public press, 
some of the notices of which we quote ; 

OPINIONS OF THE J'RESS. 
toffaeillbandlifc. ifacd 
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n nffich thp 



ten both, a 



E Dtbci, 



mun^ipil «onomy mort 
thao tfrvcnlilatiw and 
CDnslniHiDii and vcDtilati 



ended have been eho' 



A nMtul o 
the dnelLen 



••xia.~Scient 






■= glad 11 






'=. "m^o not ^"' 



jestioris CEpedally quali- 
illigenlly. Every honse- 
wiUfindtn Ihii volume 
ac.—Botlsn DaU:> Ad. 



ileresttd opinioi 
evkes. The 111 
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